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ABSTRACT

This project nonitored the daily passage of chinook sal mon Cncorhvnchus
tshawtscha and steelhead trout Q. pwkiss snolts during the 1992 spring
outmigrationat nigrant traps on the Snake River and the Cl earwater River.

Annual chinook sal mon catch at the Snake River trap was the second | owest
since the beginning of this project. The low trap catch was due to extremely
poor trap efficiency associated with severe low flows. Hatchery steelhead trout
catch was simlar to 1988 through 1991. WId steel head trout catch was 35% | ess
than in 1991. Operations at the Snake River trap and a new screw trap were
extended through the end of July to collect sumer-migrating age-0 chinook. The
differentiation of age-0 chinook from spring and sumer chinook (age-I) using
physi cal characteristics was again enployed in 1992. The Snake River trap and
the screw trap collected 20 and 18 age-0 chi nook sal non, respectively, due to
extrenely |ow discharge.

Chi nook sal mon catch at the Clearwater River trap was the highest since
trap operation began in 1984. Hatchery steelhead trout trap catch was 23% | ower
than in 1991. WIld steelhead trout trap catch was the highest since trap
operation began.

Fish tagged with Passive Integrated Transponder (PIT) tags at the Snake
River trap were interrogated at three dans with PIT-tag detection systems(LoOwer

Ganite, Little Goose, and McNary dans). Curulative interrogation at the three
dans, for fish marked at the Snake River trap, was not calculated for chinook
sal mon due to a lack of data over the entire migration season. The rates for

hatchery steelhead trout and wld steelhead trout were 44.9% and 72.9%,
respectively. Cunulative interrogation at the three dams for fish PIT-tagged at
the Clearwater River trap was 55.1% for chinook salnon, 60.4% for hatchery
steel head trout, and 73.1% for wild steelhead trout. Cunulative interrogations
for hatchery steel head tagged at the Snake River trap and recovered at the
downstream dans was about 50% |l ess than in previous years.

Travel tine (d) and migration rate (kmd) through Lower G anite Reservoir
for PIT-tagged chinook sal mon and steel head trout, marked at the head of the
reservoir, were affected by discharge. Statistical analysis showed that a two-
fold increase in discharge increased nmigration rate by 2.1 umesfor PIT-tagged
hatchery steelhead trout released from the Snake River trap. This was
considerably slower than in 1991 when they migrated 3.1 tmes faster with a
doubling of discharge. Hatchery steelhead trout nmarked at the Cl earwater River
trap migrated 2.3 tines faster with a two-fold increase in discharge. A two-fold
increase in discharge increased mgration rate by two tmesfor PIT-tagged wld
steel head trout released fromthe Snake River trap and the Cearwater River trap.

Aut hor s:

Edwi n W Buettner
Seni or Fishery Research Biol ogi st

Arnold F. Brimrer
Seni or Fi shery Techni ci an
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INTRODUCTION

The Pacific Northwest Electric Power Planning and Conservation Act of 1980
(P.L. 96-501) directed the Northwest Power Planning Council (NWPPC) to devel op
programs to mitigate for fish and wildlife |losses on the Colunbia River system
resulting from hydroelectric projects. Section 4(h) of the Act explicitly gives
the Bonneville Power Adm nistration (EPA) the authority and responsibility to use
its resources "to protect, nitigate, and enhance fish and wildlife to the extent
affected by the devel opnent and operation of any hydroelectric project on the
Col unbia River system"

Water storage and regulation for hydroelectric generation severely reduces
flows necessary for downstream snolt mgration. In response to the fishery
agencies' and Indian tribes' recommendations for migration flows, the NWPC
Colunbia River Basin Fish and WIldlife Program proposed a "water budget" for
augmenting spring flows.

The Northwest Power Planning Council's water budget in the Col unbia's Shake
River tributary is 1.19 mllion acre-feet of stored water for use between April
15 and June 15 to enhance the smplt migration. This is the second year since the
establ i shnent of the water budget that over a nillion acre-feet of water were
nmade avail abl e. In the past, only about a third of the requested 1.19 nmillion
acre-feet has been provided.

To provide information to the Fish Passage Center (FPC) on smolt novenent
prior to arrival at the |ower Snake River reservoirs, the Idaho Departnent of
Fish and Gane (I DFG nmonitors the daily passage of snolts at the head of Lower
Ganite Reservoir. This information allows the FPC to request the limted Snake
Ri ver water budget for optimal use to provide inproved passage and mgration
condi tions.

Smolt monitoring is beneficial for water budget nanagenent under all flow
conditions and becomes critical when low flow conditions reduce migration rates.
In years of low flow (drought years), know edge of when nost snolts have |eft
tributaries and entered areas that can be affected by rel eases of stored water
all ows managers to nake the nost tinely use of the limted water budget resource.
Five low flow years (1987, 1988, 1990, 1991, 1992) have occurred during this
smolt nonitoring project. The indications are that judicious use of the water
budget can enhance the tinming and migration rate of juvenile chinook sal non and
st eel head trout.

Additionally, the IDFG snolt nonitoring project collects other useful data
on relative species conposition, hatchery steelhead trout vs. wld (natural)
steel head trout ratios, travel tine, and migration rate. Al age-0 chinook are
PI T-tagged (Prentice et al. 1987) to determine nigration rate through Lower
Granite Reservoir and cunulative interrogation rate. All wild steel head trout
smolts are PIT-tagged to determine tinming of wild adult steelhead trout one and
two years later as they return to spawn. By nonitoring snolt passage at the head
of Lower Granite Reservoir and at Lower Granite Dam mgration rates (km d) under
various riverine and reservoir conditions can be estimated and conpared.
Monitoring sites, on both the Snake and Clearwater arms of Lower Ganite
Reservoir, pernit migration timing to be determined for smolts from each
dr ai nage. Al t hough not yet achieved, relative abundance of hatchery and wld
stocks of steelhead trout can be determined and used to document w ld stock
rebui |l di ng progress. This Smolt Mnitoring Programis information is
conpl ementary to other Snake and Col unbia Ri ver NWPPC-supported projects.
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OBJECTI VES

1. Provide daily trap catch data at the head of Lower Granite Reservoir for
wat er budget and fish transportati on managenment purposes.

2. Determine riverine travel time from the point of release to the
smolt traps (index sites) at the wupper end of Lower Ganite
Reservoir for freeze-branded and PIT-tagged smolts.

3. Provide an interrogation site for PIT-tagged snolts, marked on other
projects, at the end of their migration in a riverine environnent and the
begi nning of their mgration in a reservoir environment.

4. Determ ne reservoir travel time for spring/sumer chinook sal non, age-0
chinook sal non, hatchery steelhead trout, and wild steelhead trout from
the head of Lower Granite Reservoir to Lower Ganite Dam and to Little
Goose Dam using PIT-tagged smolts marked at the traps and PIT-tagged
smolts passing the traps from upriver hatchery releases and rearing areas.

5. Determ ne cumul ative interrogation rate at Lower Ganite, Little Goose,
and McNary dams during the spring outnmigration period for PIT-tagged
spring/summer and age-0 chinook salnmon, hatchery, and wild steelhead
trout.

6. Correlate smolt migration rate with river flow for fish noving in
riverine and reservoir environments.

7. Deternmine trap efficiency for each species at each trap over a range
of di scharges.

8. Test the new screw trap to deternine effectiveness of the trap to collect
age-0 chinook sal non smolts.

9. PIT-tag all age-0 chinook collected in the Snake River trap and screw trap
and determ ne travel timeand cunul ative interrogation rate.

10. Evaluate timng of returning adult wild and natural steelhead crossing
Lower Granite Dam.

METHODS

Rel eases of Hatchery-Produced Snmolts

Anadr onbus hatchery release informati on was reported for hatchery smolts
which contributed to the 1992 outmigration in the Snake River drainage, upstream
of Lower Granite Dam. This information included species, nunmber released, date,
rel ease | ocation, nunber PIT-tagged, nunber freeze-branded, and associated brand.

Snolt Monitoring Traps

During the 1992 outmigration, three smolt nonitoring traps were enpl oyed
to nonitor the passage of juvenile chinook salmonand steel head trout. A scoop
trap (Raynond and Collins 1974) was operated on the Cearwater River. Two other
traps, a dipper trap (Mason 1966) and a screw trap (Murphy in press), were
| ocated on the Snake River (Figure 1). Snmolts were captured and renoved daily

92REPORT




2 ———

Lower
Granite
Dem
< L RV Dworshek
e 'worshe
G\c‘s‘”' Trep -4 Pam lll.l:nono
2 70 30 40 30
oip 'C" Lewiston z
Trap &
Asetin Cr.
Clowr
cr.
¥t Hatchery Release Site
Gronde
Sende k. 5:":: o
South o o
4 whitebird = River
Imnahe
..
$iote Creek
. kf"@r
.§ Allison Creek o
37 popid o,
e/ 2
Wells
. :;n.v’:l Salmon
-~
& §
£
3 3
& Ve
3 \
£ é"‘ hS
taniey
&
rosy
[ Sawiooth
&
3
4
Figure 1. Map of study area.

S

Jontd

>
S
()



fromthe traps for exam nation, enuneration, and released back to the river.
Fork length of up to 100 snmolts for each species was neasured to the nearest
mllinmeter and up to 2,000 fish were exam ned for hatchery brands. Smolts were
anesthetized before handling withtricai ne nmethanesul fonate (Ms-222). These fish
were allowed to recover from the anesthesia before being returned to the river.

At each trap, water tenperature (C) and turbidity (n) were recorded daily
using a centigrade thernoneter and 20-cm secchi disk. The U S. \Wather Service

provided daily information on river discharge (cfs). Snake River discharge was
neasured at the U S. Geol ogical Survey (USGS) Anatone gauge (#13334300), 44.4 km
upstream from the dipper and screw traps. Cl earwater River discharge was

measured at the USGS Spal ding gauge (#13342500), 8.8 km upstream from the
Clearwater River trap.

Snake River Traps

The Snake River trap was positioned approximately 40 m downstream from t he
Interstate Bridge, between Lewi ston, Idaho and d arkston, Washington. The trap
was attached to bridge piers just east of the drawbridge span by steel cabl es.
This location is at the head of Lower Ganite Reservoir, 0.5 km upstream fromthe
convergence of the Snal.e and O earwater arns. River width and depth at this
| ocation are approximately 260 m and 12 m respectively. The screw trap was
attached to the Interstate bridge piers west of the drawbridge span.

Snake River trap operation in 1992 began March 10 and continued until July
24, During the nonth of March, the U S. Arny Corps of Engineers conducted an
experimental drawdown of Lower Granite pool. As water |evels dropped, a rock
reef enmerged directly upstream from the trap which reduced velocity through the
trap to less than one foot per second (fps). A mninum velocity of approxinmately
1.6 fps is needed for efficient trap operation. The low water velocities
experienced at the trap did not affect smolt collections significantly since few
mgrants were in the systemat the tinme of drawdown.

Screw trap operation began on March 10 and continued until July 7. The
screw trap was also affected by the March drawdown. As water |evels decreased,
water velocities increased. H gh velocities forced the anterior of the trap up
and out of the water and submerged the posterior portion of the trap containing
the live well. The top rear of the live well was open, allow ng escape of any
of the few migrants present that may have been captured.

Chi nook sal non and steel head trout snolts were PIT-tagged at the Snake
River trap to estinmate travel tine fromthe head of Lower Granite Reservoir to
Lower Granite Dam Up to 150 chinook sal nobn, 60 hatchery steel head trout, all
wild steelhead trout, and all age-0 chinook sal mon were PIT-tagged daily, when
avai |l abl e. Median travel tinme of the daily PIT-tagged release groups was
converted to nigration rate. This was correlated with nean Lower Granite
Reservoir inflow discharge for the nunber of days equal to the nedian travel tine
to determ ne how changes in discharge affected snolt migration rate through Lower
Granite Reservoir.

Al fish captured in the Snake River trap were passively interrogated for
PIT-tags as they entered the live well. Al fish captured in the screw trap were
i nterrogated when they were examned. The interrogation and tagging information
was sent to the PTAG S Data Center (managed by Pacific States Marine Fisheries
Conmi ssion) daily.

The PIT-tag interrogation system on the Snake River trap consists of an 8-

inch PVC pipe with two interrogation coils (D4 and D-6). Each coil is connected
to an exciter card and a PIT-tag reader. The system does not have the capability
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to provide exact time of capture. Since it is checked once daily, the
interrogation timeis set to 00:00 h. Coil efficiency tests were not conducted
in 1992, but it was estimated to be 98.5% in 1991.

Clearwater River Trap

The Clearwater River scoop trap was installed 10 km upstream from the
convergence of the Clearwater River and Snake River arns of Lower Ganite
Reservoir (4.5 km upstream from slack water). The river channel at this location
forms a bend and is 150 to 200 mwide and 4 mto 7 m deep, depending on
di schar ge.

Trap operation began March 13 and continued until June 11. The trap was
out of operation for a total of nine days throughout the season. Trap operation
was interrupted May 7 and May 10-17 due to nechanical failure.

Chi nook sal non and steel head trout smpblts were PIT-tagged at the C earwater
River trap to estimate travel timefrom the head of Lower Granite Reservoir to
Lower Granite Dam for Clearwater River fish. Up to 150 chinook sal non, 60
hatchery steel head trout, and all wild steel head trout were PIT-tagged daily,
when avail abl e. Medi an travel timeof the daily PIT-tagged rel ease groups was
converted to migration rate. This was correlated wth nean Lower Ganite
Reservoir inflow discharge for the nedian travel timeto determ ne how changes
in discharge affected smolt m gration rate through Lower Granite Reservoir.

Al fish were interrogated for PIT-tags as the fish were renpved from the
live well. The tagging and interrogation files were sent to the PTAG S Data
Center daily.

The PIT-tag interrogation systemon the Clearwater River trap consists of
a 4-inch PVC pipe with two interrogation coils (D-O and D 2). Each coil is
attached to an exciter card and a PIT-tag reader. This system is battery-
operated. Coil efficiency tests were not conducted in 1992, but it was estinated
to be 98.8% in 1991.

Trap Efficiency

The proportion of the migration run being sanpled is ternmed trapping
efficiency. Since trap efficiency may change as river discharge changes,
efficiency has been estinmated several times through the range of discharge at
which the trap was operated. A linear regression equation (Ot 1977) describing
the relation of trap efficiency and discharge was derived to estinate efficiency
at any given discharge.

During the 1992 trap operations, trap efficiencies were calculated for the
Clearwater River trap, but not for the Snake River trap. Trap efficiency was
cal cul ated using freeze-branded chi nook sal non rel eased from Dworshak Nati onal
Fish Hatchery (DNFH) on April 15-16. Three brand groups, totaling 61,153, were
rel eased at the hatchery, and 1,957 were captured at the trap yielding a nean
trap efficiency of 3.14% at 15 kcfs discharge. Trap efficiency begins to decline
when di scharge increases, mainly because of trap location. High discharge (above
25-30 kcfs) necessitates noving the trap out of the ideal trapping |ocation.
Previous trap efficiency estimates are reported in Buettner (1991).
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Travel Tinme and M sration Rates

M gration statistics were calculated for hatchery release groups from
rel ease sites to traps. Travel time and migration rates to the traps were
cal cul ated using nedian arrival tines at the Snake and Cl earwater River traps.
Medi an arrival (or passage) date is the date the 50th percentile fish arrived at
the trap or collection facility. Smolts were PIT-tagged at the Snake and
Clearwater River traps as the primary nethod to deternine travel tinme fromthe
head of Lower Ganite Reservoir to Lower Ganite and Little Goose danmns.

Di stances from release point to recovery location are listed in Table 1.
I ndi vidual arrival times at Lower Granite and Little Goose Dam collection
facilities were deternmined for each daily rel ease group. A mini mum recapture

nunber, sufficient for use in travel timeand nigration rate estimations, was
derived from an enpirical distribution function of the travel tine for each
i ndi vi dual rel ease group (Steinhorst et al. 1988). I f recapture nunbers were
I ess than five or |l ess than the nunber derived fromthe enpirical distribution
function, the daily data were conbined with another day's data or the data were
not used. |f they were conbined, they were added to daily data from an adjacent
rel ease day that had simlar discharge and travel tine.

Smolt mgration rate/discharge relations through Lower G anite Reservoir
were investigated using linear regression analysis after both variables were |og
(ln) transformed (Zar 1984). The 0.05 level was used to determine significance.
This anal ysis was performed for the PIT-tagged spring/ sumer chinook sal non, age-
0 chinook salnon, hatchery steelhead trout, and wild steel head trout groups
marked at the Snake or Cearwater River traps.

To renove sone of the "noise" often associated with biological data and
better show the underlying biological relation, migration rate was stratified
into 5-kcfs discharge intervals (Msteller and Tukey 1977). A linear regression
anal ysis was conducted on the stratified data.

A linear regression analysis was performed on the migration rate/discharge
data for PIT-tagged fish released from the Snake and O earwater River traps and
interrogated at Little Goose Dam Data that had been stratified into 5-kcfs
di scharge intervals and | og (ln) transforned were used in the analysis.

The mgration rate/discharge relations for PIT-tagged chinook sal non,
hat chery steel headtrout, and wild steel headtrout were individually exam ned for

1988-1992 to deternmine if the relations differed between years. Usi ng an
anal ysis of covariance, with the mgration rate data stratified by 5-kcfs groups,
the first underlying assunption of equality of slopes was tested. If the

hypot hesi s of equality of migration rate/discharge slopes anbng years was not
rejected, then the subsequent analysis of covariance was conpleted. If the fina

hypot hesis of conmon intercepts was not rejected, then there was not a
significant difference in the mgration rate/discharge relati ons anong years and
the yearly data were pooled. After pooling, a linear regression analysis was run
to provide the best fitting equation to describe the relation between mnigration
rate and discharge for an individual species over several years.

Interrogati on Rate of PIT-Taqgaged Fi sh

Interrogation rates of PlIT-tagged fish, marked at the head of Lower Ganite
Reservoir, to Lower Granite Dam Little Goose Dam and McNary Dam collection
facilities included data from 1988 to 1992 for the Snake River trap and 1989 to
1992 for the Cearwater River trap. The data have been exanmined to ensure that
multiple interrogati ons within a dam and between dans have been renoved.
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Table 1.

River mile and kilometer locations for the Snake River Drainage.

Mouth of Mouth of Lower Snake River Clearwater Salmon River
Columbia R. Snake River Granite Dam trap site R. trap site trap site
mi km mi km mi km mi km mi km mi km

Mouth of Snake River 324.3 521.8 0 0 107.5 172.9 139.6 224.6 145.7 234.5 241.4 388.4
Lower Granite Dam 431.8 694.8 107.5 173.0 0 32.1 51.6 38.3 61.5 133.9 215.4
Clearwater R. trap site 470.0 756.2 145.7 234.4 38.8 61.5 - - 0 0 -- --
Highway 95 boat launch 473.2 761.4 148.9 239.6 41.5 66.8 .- — 3.2 5.1 - --
Dworshak NFH 504.3 811.4 180.0 289.6 72.5 116.6 . — 34.3 55.2 - --
Kooskia NFH 541.6 871.4 217.3 349.6 109.8 176.7 - - 7.5 115.0 -- --
Crooked River 604.3 972.3 280.0 450.5 172.5 277.6 - - 134.3 216.0 — --
Red River Rearing Pond 618.0 994.4 293.7 472.6 186.2 299.6 .- - 148.0 238.1 -- -
Snake River trap site 463.9 746.4 139.6 224.6 32.1 51.6 0 0 -- -- 101.8 163.8
Asotin Creek rel. site 470.3 756.7 146.0 234.9 38.5 61.9 6.4 10.3 -- -- -- --
Mouth of Grande Ronde R. 493.0 793.2 168.7 271.4 61.2 98.5 29.1 46.8 -- -- -- --
Deer Creek 504.3 811.4 180.0 289.6 72.5 116.7 40.4 65.0 -- -- _ _
Cottonwood Creek 521.7 839.4 197.4 317.6 89.9 1446 57.8 93.0 -- -- -
Wildcat Creek 546.2 878.8 221.9 357.0 114 .4 184.3 82.3 132.4 -- -- -- -
Lookingglass Creek 580.4 933.9 256.1 412.1 148.6 239.1 116.5 187.4 .- -- - -
gig Canyon Creek 585.9 942.7 261.6 420.9 154.1 247.9 122.0 196.3 -- -- -- -
Spring Creek 614.4 988.6 290.1 466.8 182.6 293.8 150.5 242.2 -- -- -- -
Catherine Creek 636.9 1024.8 312.6 503.0 205.1 330.0 173.0 278.4 -- -- - -
Mouth of Salmon River 512.5 824.6 188.2 302.8 80.7 129.8 48.6 78.2 -- -- 53.2 85.6
Imnaha River 516.0 830.3 191.7 309.1 84.2 135.7 52.1 83.8 -- -- — --
Little Sheep Creek 553.8 891.1 229.5 369.3 122.0 196.3 89.9 144.6 -- .- — --
Imnaha Colt. Facility 565.6 910.2 241.3 388.3 133.8 215.4 101.7 163.6 -- ~- -- -
Hells Canyon Dam 571.3 919.2 247.0 397.4 139.5 2245 107.4 172.8 .- -~ - -
Salmon River trap site 565.7 910.2 241.4 388.4 133.9 215.4 101.8 163.8 -- ~- 0 0
Rapid River Hatchery 605.8 974.7 281.5 452.9 174.0 280.0 141.9 228.3 -- ~- 40.1 64.5
Hazard Creek 618.7 995.5 294 .4 473.7 186.9 300.7 154.8 249.1 -- .- 53.0 85.3
S.F. Salmon ® Knox Bridge 719.7 1158.0 395.4 636.2 287.9 463.2 255.8 411.6 -- ~- 154.0 247.8
Pahsimeroi Hatchery 817.5 1315.4 493.2 793.6 385.7 620.6 353.6 568.9 -- .- 251.8 405.1
E.F. Salmon @ trap site 873.6 1405.6 549.3 883.8 441.8 710.9 409.7 659.2 -~ .- 307.9 495.4
Sautooth Hatchery 896.7 1444 .2 573.3 922.4 465.8 749.5 433.7 697.8 -- -~ 331.9 534.0




RESULTS AND DI SCUSSI ON
Hatchery Rel eases
Chi nook Sal nmon

Chi nook salnmon released into the Snake River drainage upstream from Lower
Granite Dam were reared at ten locations in ldaho and one in Oregon. The
Washi ngt on Departnent of Fisheries released no chinook salnmon juveniles in the
Snake River drainage upstream from Lower Granite Damthat contributed to the 1992
outm gration. A total of 10,926,802 chinook salmn snpblts were rel eased at
15 locations in ldaho and 2 locations in Oregon (Table 2).

During the late sumrer and fall of 1991, six groups of chinook sal non
juveniles (1,389,268 chi nook sal mon) were rel eased from I daho hatcheri es. Al l
ot her chinook salnobn releases for the 1992 outmgration were made during the
spring of 1992 (Table 2).

St eel head Trout

Steel head trout were reared at five locations in Idaho, one in WAshington,
and two in Oregon for release into the Snake River drainage upstream from Lower
Granite Dam A total of 9,313,752 steelhead trout snoblts were released at
14 locations in ldaho, 6 locations in Oegon, and 2 l|ocations in WAshington
(Table 3). Fall releases of steelhead trout juveniles have not been included in
this total.

Snolt Mnitorins Traps

Snake River Trap Operation

The Snake River trap caught 1,887 age-l chinook sal non, 20 age-0 chi nook
sal non, 20,864 hatchery steelhead trout, 2,691 wild steelhead trout, and 40
sockeye/ kokanee sal non Q. nerka. Chi nook sal mon catch at the Snake River trap
for 1992 was simlar to other low flow years (1987, 1988, 1990 and 1991) and
considerably |ower than 1984-1986 or 1989, and near-nornal to above-normal flow
years. There appears to be a threshold velocity required within the trap to
col |l ect chinook sal non effectively. Bel ow this threshold velocity, which is
about 1.6 to 1.8 feet per second, trap efficiency is very |low and chi nook sal non
trap catch will not be representative of the chinook sal non popul ati on passi ng
the trap. The threshold velocity is generally exceeded when discharge is above
30 to 33 kcfs. The outmigration pattern (Figure 2) was sinmlar to other years.

This was the second year that physical characteristics were used to
differentiate between age-0 chi nook sal non and ot her chi nook sal non. The peak
novenent of age-0 chinook sal non was during My. Age- O chinook catch in the
Snake River trap had virtually stopped by the end of June. The | ack of age-0
chi nook salmon in the Snake River trap catch was due to either a lack of fish
movenment or | ow water velocities reducing trap efficiency.

The screw trap collected 241 anadronous fish, of which 18 were age-0

chinook salmon. Al of the age-0 chinook collected by the screw trap were too
small (< 60 M) to PIT-tag. The low trap catch was probably associated with the
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Tabl e 2. Hat chery chinook salnon released into the Snake River system upriver
from Lower Granite Dam contributing to the 1992 outmigration.

Rel ease site St ock Rel ease No. rel eased Br and
(hat chery) date (No. branded)
[No. PIT-tagged]

Sal non _Ri ver

Sout h Fork Summer 3/23-27 901, 500
Sal mon Ri ver 21, 329 RA-7U-1
@ Knox Bridge 20, 520 RA- 7u- 3
(Mccall) 21, 397 LD-7U-1
[500]
Pahsi neroi Ponds  Summer 3/13-20 605, 900
(Pahsi neroi) [298)
Rapid River Spring 3/16-31 2,615,500
(Rapid River) 19, 858 RA-R-1
19, 536 RA-R- 2
21, 842 RA-R-3
(268)
East Fork Spring 3/30-31 76, 614
Sal mon River
(' Sawt oot h)
Sawt oot h Spring 9/20/91 1,496
Wi r {1,496)
('Sawt oot h)
3/9-13 1,262,468
19, 987 LA-T-|
20,121 LA-T-2
20, 444 LA-T-3
(7,196]
Yankee Fork Spring 6/18/91 50, 480
Dredge Ponds
(' Sawt oot h)
Yankee Fork Spring 9/26-27/91 303, 801
('Sawt oot h)
Drai nage Tot al 5,817,759
Snake River and Non-Idaho Tributaries
Hel | s Canyon Spring 3/17-22 500, 500
(Rapid River) [279]
| maha River Spring 3/30 259, 980
@ River Km74.8 20,134 RD- A- 2
(Looki nggl ass) 20, 565 LD A-2
20, 630 RD- A- 4
20, 889 LD A-4
20, 675 RA-J-2
20, 462 LA J-2

10




Tabl e 2. Conti nued.

11

Rel ease site St ock Rel ease No. rel eased Br and
(hat chery) date (No. branded)
[No. PIT-tagged]
Looki nggl ass Cr. Spring 3/31-4/1 950, 868
(Looki nggl ass) 20, 964 RD-A-1
20, 588 LD-A 1
20, 458 RD- A- 3
20, 419 LD A-3
Dr ai nage Tot al 1,711,348
Cearwater River
Clear Creek Spring 4/7 205, 214
(Kooskia NFH) 42,507 RD- w2
45, 366 RD- w4
(400)
4/15 138, 418
[201)
4/21 190, 483
47,572 LD Y-2
39, 939 LD Y-1
[400)
5/5 193, 136
49, 368 LD Y-4
46, 910 RD-w 1
(4001
Crooked River Spring 10/16/91 320, 400
(Crooked River) [492]
Red Ri ver Pond Spring 10/23/91 354, 700
(Red River) (699]
(Dwor shak  NFH) Spring 4/08 207, 519
North Fork Spring 4/15-16 959, 369
Cl ear wat er 4/15 21,112 LA-7C-3
@ Dwor shak 4/16 21,229 LA-7c-1
(Dwor shak NFH) 18, 812 RD-7c- 3
(1798)
El dorado Creek Spring 3/18 183, 000
(Dwor shak NFH) [500])
White Sands Creek Spring 10/24/91 358, 372
Lochsa Ri ver {700]
Powel | Pond)
Dwor shak NFH) 4/6 214, 311
(1001)




Table 2. Cont i nued

Rel ease site
(hat chery)

No. rel eased
(No. branded)
(No. PIT-tagged]

Br and

Papoose Creek
(Kooski a NFH)

St ock Rel ease
date
Spring 3/16

Drai nage Tot al

GRAND TOTAL

12

72,173

3,397,695

10,926,802




Tabl e 3.

Hat chery st eel headt r out
from Lower

released into the Snake River system upriver

Ganite Dam contributing to the 1992 outmgration.

Rel ease site stock Rel ease No. rel eased Br and
(hat chery) date (No. branded)
[No. PIT-tagged]
Sal non Ri ver
L. Sal non River A 4/14-21 436, 100
@ Stinky Springs (1001
(Magi c Vall ey)
L. Sal non River A 4/17-25 565, 800
@ Hazard Creek (2001
(Magi c Vall ey)
(Hager man NFH) B 4/14-22 300, 534
East Fork B 4/6-14 1,041,200
Sal mon Ri ver [299)
(Magi c Vall ey)
East Fork Trap B 4/6-9 302, 335
(Hager man NFH)
Sal mon River A 4/9-13 622, 746
@ Sawt oot h [1502])
Hager man NF
Magi ¢ Val | ey A 3/23-24 117, 300
Pahsi meroi  Ponds A 3/25-27 223, 406
éH.agerman NFH)
Ni agara Springs) A 3/30-4/2 242, 800
[297)
Pahsi meroi Trap A 4/2-8 261, 500
(Ni agara Springs) [300]
Sal mon Ri ver A 4/13-17 282, 300
@ Hanmmer Cr eek
(Ni agara Springs)
Dr ai nage Tot al 4,396,021
Snake River and Non-ldaho Tributaries
Hel I s Canyon A 4/22-27 417, 064
(Babi ngt on)
Hel | s Canyon A 4/18-21 243,900
(Niagara Springs) {297)
Spring Creek A 4/20 & 5/4 668, 920
(Wl | owa) (4/20) EZO, 665; RD- A-1
(4/20) 20, 310 LD-A-1

13




Tabl e 3. Conti nued

14

Rel ease site St ock Rel ease No. rel eased Br and
(hat chery) date (No. branded)
[ No. PIT-tagged]
Deer Creek A 4/23 & 5/8 474, 826
@ Big Canyon 4/23 (20, 484) RD- A- 2
Facility (20,792) RD- A- 4
(I'rrigon) (19, 991) LD A-4
5/8 (20, 973) LD A-2
Grande Ronde River A 4/6-8 200, 214
R-2 @R ver Km 273 (25, 617) RD- A- 3
(I'rrigon) (25, 745) LD-A-3
Little Sheep Creek A 4/27 248, 642
(Irrigon) (20, 830) RD- J- 2
(20, 880) LD J-2
(20, 242) RD-J-4
(20, 105) LD-J-4
I maha River A 5/1 28,917
(I'rrigon)
Cat herine Creek A 4/8 62,649
(lrrigon)
Grande Ronde River A 4/6-17 213, 622
@ River Km 47
(Lyons Ferry NFH)
Grand Ronde River A 4/20-21 49,925
@ Ri ver Km 66
(Lyons Ferry NFH)
Dr ai nage Tot al 2,608,679
earwater River
Cl earwat er River B 4/30-5/1 1,224,101
@ Dwor shak Hat chery (9,925) RD-T-1
(Dwor shak NFH) (10, 144) RD-T- 3
(10, 763) LD-T-4
(2,000}
Cl ear Creek B 4/16 349, 210
(Dwor shak NFH)
Sout h For k B 4/20~23 265, 003
Cl earwat er River (10, 303) LD-T-2
@ R.Km. 14.0 (967)
(Dwor shak NFH)
M1l Creek B 4/20~23 158, 455
(Dwor shak NFH)
Cot t onwood Creek B 4/20-23 312, 203
(Dwor shak NFH)
Dr ai nage Tot al 2,309,052
GRAND TOTAL 9,313,752
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very | ow discharge encountered during the spring outnmigration. The main purpose
of the screw trap was to capture age-0 chinook sal mon, but the 1992 season was
not a good test of the screw trap's ability to catch fish.

There was one majorand one mnor peak in hatchery steel head trout passage.
The largest collection of hatchery steelhead trout began on April 15 and
continued through May 15. During this period, 14,899 hatchery steel head trout,
or 71% of the season total, were collected. The nminor peak of hatchery steel head

passage was My 19-23, when 5% of the season total was captured. Hat chery
st eel head becomestranded in Lower G anite Reservoir in extreme drought years,
and nore fish are caught at the trap in June than nornal. Spring flows in 1992

were exceptionally |low. Consequently, 17% of the hatchery steel head season total
was collected in June. During the previous three years, the percent collected
in June ranged from 3% to 7%

Twenty-four percent of the hatchery steel headtroutwere captured in April,
57% in May, and 17% in June, 1992. The early portion of the run was shifted from
late April to early May, probably due to a late runoff in the Salnon River
dr ai nage. WIld steelhead trout passage was earlier than hatchery steel head
trout, with 97% of the wild steel head passage occurring by the end of May, and
only 81% of the hatchery steel head passage occurring by this time. Peak periods
of passage were associated with increases in discharge. Thirty-two percent of
the wild steelhead trout were captured in April, 65% in My, and 2% in June
(Figure 3). Sinilar to the hatchery steelhead trout tinmng, the wld steel head
Ejropt timng was delayed due to the late spring runoff in the Salnon River
rai nage.

Snake River trap catch for wild steel head troutwasabout 50% | ess than th
1991 total of 4,136, but was sinmlar to the years of 1988 and 1989. W I
steel head passed the trap in large nunbers April 15 through May 15. During thi
period, 2,398 wild steel head (89% of the season total) were collected.

e
d
s

Snake River discharge, neasured at the Anatone gauge, ranged from 18.4 kcfs
to 25.7 kcfs and averaged 21.8 kcfs in March (Figure 3), which was 2.8 kcfs
hi gher than in 1991 and 18.6 kcfs lower than in 1989. The average April
di scharge was 24.6 kcfs, with a peak of 32.3 kcfs on April 30. The April average
was 4.5 kcfs higher than in 1991 and 33.9 kcfs lower than in 1989. Average daily
flows remai ned below 25.0 kcfs until April 14. After April 14, discharge began
to increase and peaked on May 2 at 47.2 kcfs for the nonth and for the year. The
average May discharge was 32.7 kcfs, which was 12.7 kcfs lower than in 1991 and
19.3 kcfs lower than in 1989. Fl ows had dropped to 22.2 kcfs by the first of
June and continued to decrease until June 12. For the remainder of the nonth
flows fluctuated between a |ow of 14.8 kcfs and a high of 19.2 kcfs. The average
June flow was 16.9 kcfs, which was 31.6 kcfs lower than the 1991 average of 48.5
kcfs and 27.9 kcfs |ower than 1989. Fl ows increased during the first few days
of July and peaked on July 4 at 28.1 kcfe. Fl ows began to steadily decrease
t hroughout the remainder of the nmonth when flows reached 10.9 kcfs on July 31.

Water tenperature in the Snake River at the traps steadily increased
t hroughout the sanpling season (Figure 4). By the end of the season, July 27,
wat er tenperature had risen to 24°c. Water tenperatures were generally two to
five degrees warmerin the 1992 field season than in 1991, with the exception of
July when tenperatures were approxi mately the sane for both years.

Secchi disk transparency fluctuated throughout the sanpling season (Figure
4), apparently influenced mainly by localized rain or thunderstorns. Secchi
transparency showed no statistical correlation to discharge (r’=0.130, N=101,
P<0.001). The |owest secchi disk transparency of 0.1 mon My 19 was associ ated
with the maxi mum di scharge for the season.
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Clearwater River Trap Operation

The Clearwater River trap caught 85,434 age-l chinook sal nbn, 21 age-0
chi nook, 7,143 hatchery steelhead trout, 3,507 wild steelhead trout, and 42
sockeye/ kokanee sal non in 1992. Chi nook sal non catch for 1992 was about 2.2
times greater than the 1991 total of 39,522 and approxi mately 8.5 times greater
than the lowest trap catch of 9,938 in 1989. The 1992 chinook salnon trap catch
was the highest since trap operation began in 1984. The 1992 hatchery steel head
trout trap catch was 23% | ower than the 1991 catch, 76% | ower than 1990, but six
times higher than 1989, a near-nornal flow year. WId steel head trouttrap catch
was the highest since trap operation began (1984) and 2.3 times greater than the
second hi ghest year (1990).

Two major peaks of chinook sal non passage were observed at the C earwater
River trap (Figure 5). The first began on April 3 and ended on April 15. This
peak was associated w th chi nook salmon passing the trap from Kooski a Nati onal
Fi sh Hatchery (NFH) releases. The second peak was on April 16 through 24 and was
probably associated with the rel eases from Kooskia NFH, Dworshak NFH, and fall-
rel eased snolts from Powell, Crooked River, and Red River rearing ponds.

Hat chery steel head trout began showing up in the trap catch in high nunbers
(>100 fish per day) on April 21. There was a mmjor novenent of hatchery
steel head trout outplanted in the Clearwater River upstream from Dworshak NFH
prior to the Dmrshak NFH rel ease. The maj or peak occurred on May 1 and was
associated with the Dwmorshak NFH rel ease (Figure 6). COverall hatchery steelhead
trout catch was lower in 1992 than in 1991 because high discharge forced the trap
out of the optimal thalweg position during the passage of the Dworshak Hatchery
rel ease.

WIld steelhead trout were present in the trap catch in |ow nunbers (one to
eight fish per day) from March 15 until April 1. The first of three peaks began
on April 1 and lasted until April 22 (Figure 6). The second began on April 28
and continued through My 1. The third and final peak began on May 18 and
continued through June 4. Trap catch of wild steelhead trout in 1992 was about
four times higher than in 1991. This is probably a function of trap |ocation
rather than a higher nunber of wild steelhead trout migrating out of the system.
In 1992, the trap was operated for a |onger period of time near the thalweg than
it was in 1991. The trap was in the ideal position during the bulk of the 1992
wild steelhead outmigration. However, in 1991 the trap was noved out of ideal
position due to high discharge at the peak of the outmnigration.

Water tenmperature at the Clearwater River trap at the beginning of the
season was 7°C, and gradually increased to 16°C bythe end of the trapping season
on June 12 (Figure 7). \Water tenperatures fluctuated throughout the season due
to localized precipitation and rel eases of cooler water from Dworshak Reservoir.

Secchi di sktransparency in the Clearwater River fluctuated throughout the
trapping season and ranged from 0.1 mto 2.4 m (Figure 7). There was a

significant statistical correlation between secchi disk transparency and
di scharge (r*=0.171, N=61, P=0.001), but the relation was weak.

Trap Efficiency

Snake River Trap

Chi nook Salnon-Trap efficiency for chinook salnon snolts at the Snake River
trap was not tested in 1992. Sufficient nunbers of fish were not available for
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trap efficiency estimates. The nmean trap efficiency for chinook salnon at the
Snake River trap, with four yearly estimates during the past seven years, is
1.39% Al four of these estimates were made when the trap was fishing on the
west side of the river. Trap efficiency estimates for chinook sal nron have not
been conducted with the trap fishing on the east side of the river. Also, trap
efficiency is much lower (probably < 0.1% than this estimte when discharge is
bel ow 30 to 33 kcfs. During 1992, discharge was below 33 kcfs for most of the
chinook outmigration season.

Steelhead Trout-No trap efficiencytestswere conducted for steel headtrout
smolts in 1992, The 1990 data yielded a mean trap efficiency of 0.49% and 95%
confidence limts of 0.13% and 1.08%

The anal ysis of variance, to test if trap efficiency varies anong years
when adjusted for discharge, was not valid due to the linmted data available in
1985 and 1986. Data from 1988-1990 were anal yzed. No significant difference was
observed for the three years of data. Aregression analysis was conducted on the
pooled data to determine if there was a relation between discharge and trap
efficiency. The analysis failed to show a significant relation (r>=0.001, N=10,
P=0.937).

Al five years of data (1985, 1986, and 1988-1990) were pooled to provide
a grand nmean trap efficiency. The five-year grand nean of the Snake River trap
efficiency for hatchery steel head trout was 0.68% with a 95% confi dence interval
of 0.43% and 0.97%

Clearwater River Trap

Chi nook Salmon-In 1992, three groups of two replicates each of freeze-
branded chi nook salmon were rel eased from Kooskia NFH on April 4 and 21 and My
5. One group of three replicates was rel eased from Dworshak NFH on April 14 and
15. The mean Clearwater River trap efficiency for the Kooskia group rel eased on
April 7 was 1.9% at a nean discharge of 11 kcfs. Mean trap efficiency for the
group released on April 21 was 0.6% at a nean discharge of 22 kcfs. Mean trap
efficiency for the final group released on May 5 was 0.26% at a mean di scharge
of 33 kcfs. The Clearwater River trap efficiency estimate using the three
replicates released from Dworshak was 3.14% (at 15 kcfs) which was up from the
1991 estimte of 1.5% The 1990 nean trap efficiency was 1.41% with 95%
confidence limits of 1.03% and 1.86% Between 1984 and 1989, an additional 42
trap efficiency tests were conducted on the Clearwater River trap for chinook
sal mron smolts(Table 4). Data from 1991 and 1992 were not added to the previous
years* information for statistical analysis due to the |ow numbers of brand
groups. The analysis of covariance on the 1984-1990 log transformed data
revealed a significant difference in trap efficiency anong years (F=3.666, N=51,
P=0.005). Upon exam nation of the yearly efficiency data, 1989 appeared to be
significantly different. The 1989 data were renoved and the analysis of
covariance rerun. Wthout the 1989 data, the slopes of the other years data were
not significantly different (F=1.295, N=42, P=0.292). Continuing with the
anal ysis, the intercepts (height) of the lines were not found to be significantly
different (F=1.514, N=42, P=0.211). The data were pooled and a linear regression
analysis was conduct ed. The analysis indicated there was a significant
statistical correlation between trap efficiency and di scharge, but only 18% of
the variation in efficiency can be attributed to changes in discharge (r’=0.183,
N=42, P=0.005). The nean chi nook salnmon trap efficiency for the pool ed data,
excluding 1989, 1991, and 1992 was 2.02% with 95% confidence linmts of *0.43%.
The mean trap efficiency for 1989 was 1.04%, which was considerably |ower than
that of the pooled years but simlar to the 1991 estimate (1.16%.
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Tabl e 4. Clearwater River trap efficiency tests for chinook sal non snolts,

1984-1992
Sanpl e Rel ease Recapt ur es/ Di schar ge

Year origin dat es mar ked Ef ficiency (kcfs)
1992 Dwor shak 4/18 1,134/21,112 0. 0537 15
Nat'l Fish 4/16 548121, 229 0. 0258 15

Hat chery ( DNFH) 4/16 275/18,812 0. 0146 15

Kooski a 4/07 925/42,507 0. 0218 11

4/07 731145, 366 0.0161 11

4/21 186147, 572 0. 0039 22

4/21 346/39,939 0. 0087 22

5/05 104/46,910 0. 0022 33

5/05 144149, 368 0. 0029 33

1991 DNFH 4/3 360/19,704 0.0183 12
4/3 204/16,884 0.0121 12

1990 Hwy 95 3/21 27/2,609 0. 0103 22
boat 3/26 28/2,266 0.0124 13

I aunch 3/28 37/2,195 0.0169 13

3/30 5612, 061 0. 0272 12

4/2 3312, 136 0. 0154 17

DNFH 4/s 23/1,418 0. 0162 21

4/5 180/20,239 0. 0089 21

4/5 163/19,900 0. 0082 21

4/5 282/19,730 0.0143 21

1989 Hw 95 3/21 7/2,076 0. 0034 17
boat 3/23 10/2,065 0. 0048 15

[ aunch 4/3 3912, 094 0.0186 20

4/5 41/2,075 0. 0200 21

DNFH 3/29 66134, 795 0. 0019 24

rel ease 3/29 73130, 503 0. 0024 24

3/30 41/19,087 0.0021 23

3/30 48/19,545 0. 0025 23

3/30 78/20,084 0. 0039 23

1988 Hw 95 3/14 51/2,197 0. 0232 6
boat 3/117 93/2,197 0. 0423 6

[ aunch 3/21 8312, 197 0.0378 6

4/1 2712, 195 0.0123 9

4/6 18/2,194 0. 0082 11

4/13 31/2,193 0.0141 14

1988 DNFH 3/30 1,711/60,631 0. 0282 10
rel ease 3/30 25218, 731 0. 0289 10

3/30 181/6,163 0. 0294 10

3/30 788/20,642 0. 0382 10

3/30 573122, 935 0. 0250 10

trap 3/24 17/2086 0. 0081 9

caught 3/28 27/1695 0. 0159 12

4/1 16/1631 0. 0098 9

4/2 38/2257 0.0168 8
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Tabl e 4. Cont i nued.
Sanpl e Rel ease Recapt ur es/ Di schar ge
Year origin dat es mar ked Ef fici ency (kcfe)
1987 DNFH 3/20 43/2,160 0. 0199 13
rel ease 4/22 50/2,000 0. 0250 6
4/7 165/1,945 0. 0848 10
4/13 74/2,000 0. 0370 13
4/20&28 103/4,000 0. 0258 18
trap 4/2 33/1,926 0.0171 6
caught 4/3 11/1,458 0. 0075 8
4/6 15/1,872 0. 0080 9
4/7 15/1,163 0.0129 10
4/9 9/450 0. 0200 12
1986 trap 3/27 9/1,555 0. 0058 22
caught 4/2 8/1,714 0. 0047 29
1985 trap 3/25 14/607 0. 0230 9
caught 3/30 45/1,511 0. 0298 9
4/5 6/1,079 0. 0056 18
4/9 2/940 0. 0021 15
4/16 7/929 0. 0075 33
1984 trap 4/5 4/418 0. 0096 21
caught 4/21 13/806 0. 0161 33
4/25 3/489 0. 0061 31
5/10 14/453 0. 0309 24
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Steel head Trout-No trap efficiency tests were conducted in 1992. The nopst
recent nmean trap efficiency (1990) was 1.90% with 95% confidence linmts of 1.42%
and 2.46% This is the highest trap efficiency observed for the Clearwater trap.
One possible explanation for this very high efficiency is the trap was in an
i deal fishing location, with respect to water conditions, during the test period.
This type of positioning is difficult to naintain throughout a sanpling season
because the trap fishes such fast water that slight increases in discharge or
debris load could be detrinmental to the trap.

During the past seven years, Clearwater River trap efficiency for steel head
trout has been tested 20 times. Only 14 of these tests yielded valid results.
The other six had recovery nunbers | ess than five and could not be used in the
anal ysi s. An analysis of covariance shows a significant difference in trap
efficiency anpbng years (F=30.439, N=14, P<0.001). Therefore, data fromall years
were not pooled to derive any statistical inference. Hat chery steel head trap
efficiency ranged from 0.12% to 3.03% during the six years efficiency was tested
and is generally below 0.5%

Travel Tinme and Magration Rates

Rel ease Sites to Snake River Trap

Chi nook Sal non- There were nine groups of freeze-branded chi nook sal non
released in the Salnmon River drainage: three each at Sawtooth Hatchery, South
Fork Salmon River, and Rapid River Hatchery. Si x groups were released in the
(I)rmaha River, Oregon, and four groups were released in Lookingglass Creek,

egon.

Because of extrenely low brand recovery at the Snake River trap sites (53
branded chi nook sal non were captured out of approximtely 390,818 branded fish
rel eased in 1992), migration rate statistics were not calculated for chinook
salmon in 1992 (Table 5). Low brand recoveries were probably due to drought
condi tions throughout the Salnon River and Snake River drainages creating |ow
flow conditions which adversely effect trap efficiency.

Steel head Trout-In 1992, there were no freeze-branded steel head trout
groups released above the Snake River trap from Idaho hatcheries. O egon
hatcheries released 12 groups of freeze-branded steel head trout upstream of the
Snake River and screw traps: two groups of two replicates each fromLittle Sheep
Creek, two groups of two replicates each from Deer Creek, one group of two
replicates from Spring Creek, and one group of two replicates fromthe G ande
Ronde River. Recapture nunbers were high enough for the fourgroups rel eased at
Deer Creek and the two groups released at Spring Creek to provide travel time
information to the Snake River trap (Table 6).

Two of the four brand groups released at Deer Creek were acclimted before
rel ease. The remmining two groups were released directly into the stream The
mgration rate for the acclimted and non-acclimated groups were 32.7 kmd and
39.3 kmid, respectively. The nmigration rate for the Deer Creek rel ease was
approximately two tinmes faster than it was in 1991. Mean flows during the
mgration period, neasured at the Rnatone, Washi ngton gauge and date of release
were virtually the same for both years (Table 6). The nmigration rate for the two
Spring Creek groups were 15.1 kmd and 12.1 kmid. The migration rates were about
the same as observed in 1991; however, 1992 nean flows were about 10.0 kcfs
hi gher than in 1991. Differences in mgration rates for Grande Ronde River
steel head may be partially explained by yearly variations in flows, water
tenperature, and level of snoltification.
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Tabl e 5. M gration data for freeze-branded chinook salmn smlts fromrel ease sites to the Snake River trap,

1987-1992.
Medi an Medi an Travel M gration
rel ease  passage Nunber time rate Mean discharge (kcfs)

Rel ease site year date date capt ured (days) (km/day) Sal mon R Snake R

Rapid River 1992  f-- - - - - - -
1991 == - - -~
1990  *--~ - - - - T -
1989  3/30 4/18 181 19 12.0 9.0 52.6
1988 == o - -
1987 == - - - - -

Hel | s Canyon 1988  *-- -- - -- -- - -
1987  *--~ -- - - -~

S.F. Salnon River 1992 *—- - - - - -
1991  3/20 5/19 80 60 6.9 8.2 24.6
1990 a-- - - - - - T
1989  3/21 5/11 21 51 8.1 6.5 57.1
1988  *-- - - o - - o
1987  a-- - - - - -

Sawtooth Hatchery 1992 L, -- -- -- - - --
1991 - - - .
1990  *-- - - - - - -
1989  3/1s 4/20 14 36 19.4 6.1 51.0
1988  a- - - - T - -—
1987 L- -- -- -

Looki nggl ass Cr. 1992 *-- -- -- - - -
1991  4/01 4/08 26 7 26.7 - 19.0
1990  *~- - -- - T - -
1989 4/03 4/06 212 3 62.5 46. 1
1989  4/03 4/05 173 2 93.7 - 45.9
1989 s5/15 5/18 131 3 62.5 - 50. 2
1988 5/13 5/16 52 3 62.5 - 40.6
1987  *-- T o - -

| maha River 1992 *-- -~ - - -
1991  3/22 4/12 31 21 4.0 - 18.0
1990  *-- - - T - - -
1989  4/0s 4/10 247 5 16.8 - 51.6

* |Insufficient recapture nunbers at the Snake River trap.



Tabl e 6. M gration data for freeze-branded steel head trout smolts fromrel ease sites to the Snake River
trap, 1987-1992

Medi an Medi an Travel M gration Snake River
rel ease passage Nunber time rate mean di scharge
Rel ease site year date date captured (days) (km/day) (kcfs)
Deer Creek at 1992 4/23 4/29 40 6 32.7 26. 8
Bi g Canyon 4/23 4/28 45 5 39.3 26.3
Facility 1991 4/26 5/10 29 14 14.0 27.1
4/26 5/09 45 13 15.1 25.8
4/26 /09 50 13 15.1 25.8
4/26 5/03 43 7 28.0 23.6
Spring Creek 1992 4/20 5/06 27 16 15.1 33.4
4/20 5/10 20 20 12.1 34.6
1991 4/22 4/30 19 8 30.3 22.7
4/22 5/10 22 18 13.5 25.9
4/22 5/09 16 17 14.2 24.8
4/22 5/11 16 19 12. 7 26.9
1990 4/17 4/30 115 13 18.6 35.6
4/19 4/26 116 7 34.6 36.1
4/17 4/28 125 11 22.0 35.0
1989 4/24 5/01 84 7 34.6 62.0
4/22 5/05 70 13 18.6 62.4
4/22 5/02 83 10 24. 2 63. 8
1988 4/17 4/25 28 8 30.3 34.5
4/17 4/23 28 6 40. 4 35.7
4/17 4/25 30 8 30.3 34.5
4/17 4/23 14 6 40. 4 35.7
4/18 4/25 38 7 34.6 35.0
4/18 4/24 21 6 40. 4 35.7
1987 4/26 fmm -- o -- --
cott onwood Creek 1987 4/26 4/30 28 4 23.3 39.3
Little sheep Cr. 1992 4/27 fm- - -
1991 4/23 5/12 27 19 7.6 28.1
4/23 5/12 46 19 7.6 28.1
4/23 5/10 32 17 8.5 26.3
4/23 5/09 24 16 9.0 25.2



6C

Tabl e 6. conti nued.

Medi an Medi an Travel M gration Snake River
rel ease passage Number time rate mean di scharge
Rel ease site' Year date dat e capt ured (days) (km/day) (kcfs)
Little Sheep Cr. 1990 4/17 4/26 33 9 16.1 35.2
18%9 4/23 4/25 93 2 72.3 70.7
1987 5/02 —a - - -
Wl dcat Creek 1990 4/25 4/28 84 3 44,2 34.7
1989 4/26 4/30 134 4 33.2 60. 7
1988 4/23 4/26 152 3 44,2 32.7
Asotin Creek 1990 4/17 4/18 88 1 9.2 31.7

* Insufficient recaptures at the Snake River trap to derive fish novenent data.



Rel ease Sites to the Cearwater Trap

Chi nook Sal mpn-1n 1992, there was one group of three replicates of freeze-
branded chi nook salnmon rel eased from Dwmrshak NFH on April 15 and 16 (Table 7).
M gration rate for age-l1 chinook salnmon was 55.2 kmid. This was identical to the
mgration rate in 1988, 1989, 1990, 1991. The migration rate for Dworshak NFH
chinook was much slower in 1987 (18.4 kmd). Average discharge during the
mgration period in 1987 was 7.2 kcfs, and ranged from 25%to 76% | ess than ot her
study years. The extreme | ow di scharge in 1987 is nost |likely responsible for
the 75% reduction in travel time that year.

Three groups of two replicates each were released at C ear Creek (Kooskia
NFH) on April 7, April 21, and May 5. Mgration rate for age-lI chinook rel eased
on April 21 and May 5 was 115.0 kmid, while the mgration rate for the April 7
group was 57.5 kmd. For both the April 21 and May 5 releases, average
di scharges for the Mddle Fork Clearwater River were 20.4 kcfs and 32.7 kcfs,
respectively. At the time of the April 7 release, discharge was 9.9 kcfs. The
| ow di scharge encountered by the April 7 release group probably explains the
sl ower mgration rate.

St eel head Trout-There were three groups of freeze-branded steel head trout
rel eased from Dworshak NFH in 1992 totalina 30,832 fish. The nedian rel ease date
was April 30, and nedi an passage date at the Ciearwater trap was May 1 (Table 7).
Percent brand recovery at the trap was extrenely low, only 0.11%, because of poor
trap location associated with high discharge during this period (32.7 kcfs).
Mgration rate for this release group was 55.2 kmid and was the same as observed
in 1988, 1989 and 1990.

Head of Lower Granite Reservoir to Lower Granite Dam

Chi nook Salmon PIT-Tag Goups-In 1992, sufficient nunbers of chinook sal mon
were Pl T-taqged daily_at the Snake River trap to provide 12 daily rel ease groups
(1,025 total PIT-tagged chinook salnon) for estimating travel tine and migration
rates through Lower Ganite Reservoir. The nunber of PIT-tagged chinook sal non
at the Snake River trap was the |owest of the past six years (1987-1992). The
| ow nunber of chinook tagged in 1992 can be explained by |ower than normal flows
t hroughout the mgration season. Median travel tine ranged from11.8 d early in
the mgration season to 6.6 d in early May (Table 8). Chi nook salnmon PIT-tag
information for 1992 may not be representative of season averages due to the |ack
of data over the entire season.

Upon exam nation of the linear regression analysis of migration rate and
di scharge a correlation was found. The linear regression of the log of migration
rate and | og discharge provided the best fit for PIT-tagged chinook sal mon groups
rel eased from the Snake River trap (r’=0.61%, N=12, P=0.003):

ln (migration rate) = -0.941 + 0.682 1ln (average di scharge).

This analysis indicates that PIT-tagged chinook salnon migration rate increased
in Lower Granite Reservoir as discharge increased.

The linear regression analysis on the data stratified by 5-kcfs intervals
provided the followi ng best linear regression equation (r’=0.693, N=6, P<0.040):
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Table 7. Mgration data for freeze-branded chinook salnon and steelhead trout snolts released upstream of
the Clearwater River trap, 1987-1992

Medi an Medi an Travel M gration Mean
. rel ease passage Nunber time rate di scharge
Rel ease site year Speci es date date capt ured (days) {km/day) (kefs)
Dwor shak NFH 1992 SH 4/30 5/1 36 1 55.2 32.7
CH 4/16 4/17 1, 957 1 55.2 15.2
1991 SH 4/30 5/2 98 2 27. 6 37.4
CH 4/3 4/4 465 1 55.2 11.9
1990 SH 5/3 5/4 1, 060 1 55.2 22.3
CH 4/5 4/6 625 1 55.2 21.1
1989 SH 5/1 5/2 123 1 55.2 31.2
CH 3/29 3/30 139 1 55.2 23.5
CH 3/30 3/31 167 1 55.2 23.3
CH O 3/30 4/3 48 4 13.8 22.2
CH 9/28/88 3/30 2 183 T T
1988 SH 5/3 5/4 283 1 55.2 16.9
SH 5/4 5/5 202 1 55.2 16.9
CHO 3/30 4/1 239 2 27. 6 9.8
CH 3/30 3/31 1,711 1 55.2 9.6
CH 3/30 3/31 1,359 1 55.2 9.6
CH 3/30 3/31 434 1 55.2 9.6
CH 9/28/87 3/27 16 182 T T
1987 SH 4/21 4/22 58 - T T
CH 4/1 4/4 1,416 3 18.4 7.2
Kooski a NFH 1992 CH 4/7 4/9 1, 656 2 57.5 9.9
CH 4/21 4/22 532 11 15.0 20. 4
CH 5/5 5/6 248 11 15.0 32.7
Red River Pond 1989 CH 10/17/88 4/17 19 182 -
1988 CH 9/30/87 4/14 18 198 -
Crooked River 1987 SH 4/14 - 2 - -
O ear Creek 1987 SH 4/17 4/20 59 3 38.3 14.1

* The release was made over 4 days and migration rate cannot be calculated over such a short distance



Tabl e 8. Pl T-tagged chi nook salmon travel time, with 95% confidence
intervals, fromthe Snake River trap to Lower Ganite Dam 1992

Medi an

travel Confi dence Nunmber Mean
Rel ease time Interval * captured Percent di scharge
date (days) Upper Lower at LGD capt ured (kcfs)
4/7° 11. 80 9.40 12.70 50 33.3 37.07
4/8° 11. 30 9.80 14.00 57 37.7 37.55
4/13% 9.90 8.10 14.00 31 30.1 43. 60
4/14,17 10.75 9.40 13.30 72 42.6 46.00
4/18,20 10. 30 8.50 11.80 38 34.5 48. 65
4/21 9.95 9.00 11.50 24 27.6 50. 26
4/22 8. 45 7.70  10.50 18 35.3 50. 22
4/23 8.70 7.40 13.00 22 39.3 54. 25
4/24,25,26 7.00 6. 20 9.40 29 43.9 54. 42
5/1 8. 60 6.30 13.40 22 34.4 77. 26
5/2 6. 40 5.10 8.20 29 319 76. 86
5/7° 23.10 0.00 0.00 1 100.0 58. 69
5/10,11,12,

13,14 6. 65 4.70 8.00 16 32.0 59. 83
5/19° 20. 80 0.00 0.00 1 100. 0 50. 61
5/21° 27. 30 0.00 0.00 1 33.3 43. 67
5/23° 3.60 0.00 0.00 1 100. 0 51. 88
6/9° 6. 90 0.00 0.00 1 50.0 27.08
7/4° 20. 90 0.00 0.00 1 100. 0 28. 67
7/6° 20. 80 0.00 0.00 1 100.0 26. 84

* Confidence intervals calculated with nonparametric statistics.

®* Purse seine tagging groups.

° Not used in statistical analysis because analysis showed too few
recapt ures.
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In (migration rate) = -1.131 + 0.725 1n (nean discharge).

The resulting r? shows there is a strong relation between migration rate and
di scharge. As discharge increases migration rate increases.

In 1992, chinook salnmon snolts were PIT-tagged at the Cearwater R ver trap
to provide travel tine information through Lower Granite Reservoir for O earwater
Ri ver chinook salnon. Fifty daily groups (totaling 6,661 chinook sal nbn) were
released fromthe Cearwater River trap from March 20 through May 1, May 6, and
from May 18 through June 6 (Table 9). The linear regression analysis of the
Clearwater River chinook salnmon PIT-tag data showed a correlation between
migration rate and di scharge. (r?=0.242, N=50, P<0.001). The regressi on equation
after stratifying by 5-kcfs groups was not significant (r’=0.301, N=10, P<0.100):

In (migration rate) = -1.033 + 0.657 1n (nmean discharge).

The chinook salmon migration rate/discharge relation for Snake River trap
PIT-tag groups was examined to deternmine if there was a difference in this
relation between years (1988-1992). The anal ysis of covariance was used with the
data averaged by 5-kcfs groups. The analysis showed a significant difference in
the mgration rate/discharge relation between years (slope of the lines) at the
0.05 level of significance (F=10.481, N=47, P<0.001). A graph of the data showed
that 1989 data had a slightly steeper slope (Figure 8). After renoving the 1989
data, the analysis was re-run. A significant difference in the slopes could not
be detected at the 0.05 level of significance (F=1.019, N=37, P=0.399). The
anal ysis of covariance waa continued to test for a difference in the height of
the lines for the four years of data. Again, no difference could be detected
(F=2.665, N=37, P=0.064), indicating a comon migration rate/discharge relation
for chinook salnon for the four years. The four years of data (1988 and 1990~
1992) were conbined and the |inear regression analysis was run. The regression
equation on the conbined data was significant (r’=0.864, N=37, P<0.001):

In (migration rate) = -3.489 + 1.311 ln (nean discharge).

Conparing the 1988 through 1992 migration rate/discharge equations for
chinook, 1t beconmes very apparent that in the discharge range for the available
data, between 30 and 120 kcfs, all years showed the same basic relation (Figure
8). As discharge increases, nigration rate increases. The anpunt of increase
between 60 and 100 kcfs is consistent for 1988 and 1990-1992 (two-fold), but
slightly higher for 1989 (three-fold). The sane trend exists in all five years;
increased flow in Lower Granite Reservoir increases migration rate through the
reservoir.

Interrogation data for chinook tagged at the Snake River trap daily was
l[imted to a narrow period (12 d) during the peak discharge for the season (Table
10). Because this data does not adequately represent the total migration season,
curmul ative interrogation data will not be reported for chinook sal mon tagged at
the Snake River trap for 1992.

Interrogation rate of Clearwater River trap daily release groups for PIT-
tagged chinook salnmon at Lower Ganite Dam after conbining to renpve groups with
too small a sanple size, ranged between 24.6% and 42.4% (Table 11). Seasonal
curmul ative interrogations of PIT-tagged chinook salnmon from the C earwater R ver
trap to Lower Ganite Dam was 32.4% Cunul ative interrogation, including Lower
Ganite, Little Goose Dam and McNary Dam ranged between 29.3% and 70.0%
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Tabl e 9. Pl T-t agged chi nook salmon travel tine, with 95% confidence
intervals, fromthe Cearwater River trap to Lower Ganite Dam

1992.
Medi an
travel Confi dence Nunber Mean
Rel ease time Interval . captured Percent di schar ge
dat e {(days) Upper Lower at LGD capt ured (kcfs)
3/20,21 24. 15 21.30 26. 10 36 37.5 30. 13
3/22 26. 10 24. 60 28.10 56 37.1 31. 37
3/23 25.00 23.50 27.50 52 34.7 31.51
3/24 24. 30 22.60 28.10 48 32.0 31.63
3/25 24.00 21.60 27.20 38 25.3 32.06
3/26 21.30 16. 50 22.50 26 27.7 31.53
3/27 20. 35 18. 20 26.70 28 26.7 31.79
3/28 21.35 18. 60 25.20 24 40.0 32.88
3/29 20. 25 17. 30 23.00 40 30.1 33.18
3/30 17. 40 15. 20 23.50 33 31.7 32.68
3/3 18. 10 15. 80 22.60 33 24.6 33.89
4/1 18. 50 15. 00 22.40 31 36.0 35.79
4/2 14. 05 13. 60 15. 90 34 33.0 33.96
4/3 14. 85 13.10 18.70 52 33.5 35.22
4/4 12. 95 11. 60 14. 20 60 39.0 35.21
4/5 13.90 11. 30 17.00 57 38.0 36.69
4/6 15. 20 12.70 17. 20 50 33.3 38.12
4/7 16. 30 15. 00 21.50 53 34.2 39.59
4/8 20. 80 15. 00 22.50 49 32.5 42.92
4/9 17. 40 13. 20 20.50 41 27.2 42.82
4/10 19. 65 16. 30 21.00 58 38.4 44. 60
4/11 21.50 17.00 22.70 52 34.7 49.13
4/12 19. 95 17. 60 21.40 50 33.3 48. 04
4/13 19. 10 16. 10 21.60 39 25.8 48. 64
4/14 17. 80 16. 60 19. 60 59 39.3 49, 27
4/15 15. 90 14. 80 17.50 45 30.0 47.90
4/16 20. 00 16. 60 24.70 45 30.0 55. 94
4/17 16. 90 15. 40 18. 60 51 33.8 54,43
4/18 18. 60 14.90 20. 60 49 32.5 58. 60
4/19 16. 80 13. 30 21.10 48 32.0 58. 20
4/20 17. 00 12. 60 20.50 46 30. 7 59. 82
4/21 13.70 11. 40 17. 80 43 28.7 58. 50
4/22 11.15 10. 00 12.70 56 37.3 56.61
4/23 10. 25 9.70 12. 30 56 37.3 57.06
4/24 12.10 9.10 15.10 40 29.9 62.07
4/25,26,27 10. 90 7.60 13. 20 43 30.9 65. 47
4/28 12. 40 11. 80 13. 20 47 31.1 71.10
4/29 11. 10 6.70 12.90 42 28.2 73.01
4/30-5/1 11. 10 9.60 13. 80 67 34.4 75. 08
5/6 8.20 5.30 9.90 50 33.3 67.82
5/18,19 6. 10 4. 60 8.10 35 27.6 52.27
5/20 7.20 6.40 8.70 23 26. 4 53.19
5/24,25 4.70 4.10 6.20 48 32.7 54. 42
5/26 7.20 4.10 10. 60 34 35.4 52.54
5/27 9.20 5.10 9.80 26 33.3 49. 21
5/28 7.05 5.00 10. 00 38 26.6 48. 83
5/29 5.70 4.00 8.20 19 31.1 47. 49
5/30 5. 05 4.10 6.70 42 42. 4 46. 54
5/31-6/1,2 6.50 5.70 7.70 44 30.1 46. 81
6/3,4,5,6 9.95 4.70 15. 10 20 26.7 38.25

* Confidence intervals calculated with nonparanetric statistics.
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Tabl e 10. Pl T-tagged chinook salmon interrogations at Lower Ganite
Little Goose, and McNary dans fromthe Snake River trap, 1992

Int. at Int. at

Number Lower Little Int. at Total Total
Date tagged Ganite % Goose % McNar y % int. %
4/14 150 64 42.7 24 16.0 11 7.3 99 66.0
4/17 19 8 42.1 2 10.5 0 0.0 10 52.6
4/18 83 28 33.7 13 15.7 13 15.7 54 65.1
4/20 27 10 37.0 2 7.4 4 14.8 16 59.3
4/21 87 24 27.6 15 17.2 8 9.2 47 54.0
4/22 51 18 35.3 11 21.6 8 15.7 37 72.5
4/23 56 22 39.3 11 19.6 4 7.1 37 66.1
4/24 32 10 31.2 4 12.5 6 18.8 20 62.5
4/25 23 13 56.5 2 8.7 3 13.0 18 78.3
4/26 10 6 60.0 1 10.0 2 20.0 9 90.0
5/1 64 22 34.4 12 18.8 6 9.4 40 62.5
5/2 75 24 32.0 8 10.7 7 9.3 39 52.0
5/6 16 5 31.2 3 18.8 3 18.8 11 68.8
5/7 1 1 - - 0 - - 0 - 1 -
5/10 17 5 29.4 2 11.8 1 5.9 8 47.1
5/11 10 4 40.0 2 20.0 1 10.0 7 70.0
5/12 7 2 - - 1 - - o] - 3 -
5/13 7 3 3 0 - 6 -
5/14 9 2 0 - 0 - 2 -
5/18 2 0 - 0 - 1 - 1 -
5/19 1 1 - 0 - 4] - 1 -
5/21 3 1 0 - 0 - 1 -
5/22 2 0 0 - 0 - 0 -
5/23 1 1 0 - 0 - 1 -
5/29 1 0 - 0 0 - 0 -
6/2 2 0 - 0 0 - 0
s 1 0 - 0 0 - 0
6/9 2 1 - 0 - 0 - 1 -
6/10 2 0 0 - 0 - 0 -
7/4 1 1 0 - 0 - 1 -
7e 1 _1 - 0 - 0 - 1 -
Tot al 763 277 116 78 471
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Table 11. Pl T-t agged chinook salmon interrogations at Lower Ganite,
Little Goose, and McNary dane fromthe C earwater River trap,

1992.
Int. at Int. at

Nunber Lower Little Int. at Total Total
Dat e tagged Granite % Goose % McNar y % int. %
3/20 36 14 38.9 5 13.9 5 13.9 24 66.7
3/21 60 22 36.7 10 16. 7 5 8.3 37 61.7
3/22 151 56 37.1 20 13.2 17 11.3 93 61.6
3/23 150 52 34.7 29 19.3 11 7.3 92 61.3
3/24 150 48 32.0 27 18.0 14 9.3 89 59.3
3/25 150 38 25.3 27 18.0 11 7.3 76 50.7
3/26 94 26 27.7 12 12.8 8 8.5 46 48.9
3/27 105 28 26.7 21 20.0 11 10.5 60 57.1
3/28 60 24 40.0 10 16.7 8 13.3 42 70.0
3/29 133 40 30.1 22 16.5 17 12.8 79 59.4
3/30 104 33 31.7 20 19.2 9 8.7 62 59.6
3/31 134 33 24.6 24 17.9 16 11.9 73 54.5
4/1 86 31 36.0 19 22.1 4 4.7 54 62.8
4/2 103 34 33.0 18 17.5 8 7.8 60 58.3
4/3 155 52 33.5 24 15.5 17 11.0 93 60.0
4/4 154 60 39.0 20 13.0 11 7.1 91 59.1
4/5 150 57 38.0 31 20.7 11 7.3 99 66.0
4/6 150 50 33.3 31 20.7 12 8.0 93 62.0
4/7 155 53 34.2 25 16.1 10 6.5 88 56.8
4/8 151 49 32.5 23 15.2 14 9.3 86 57.0
4/9 151 41 27.2 24 15.9 15 9.9 80 53.0
4/10 151 58 38.4 22 14.6 10 6.6 90 59.6
4/11 150 52 34.7 26 17.3 8 5.3 86 57.3
4/12 150 50 33.3 26 17.3 12 8.0 88 58.7
4/13 151 39 25.8 19 12.6 22 14. 6 80 53.0
4/14 150 59 39.3 25 16. 7 13 8.7 97 64.7
4/15 150 45 30.0 16 10.7 11 7.3 72 48.0
4/16 150 45 30.0 18 12.0 10 6.7 73 48.7
4/17 151 51 33.8 16 10.6 18 11.9 85 56.3
4/18 151 49 32.5 16 10.6 17 11.3 82 54.3
4/19 150 48 32.0 18 12.0 17 11.3 83 55.3
4/20 150 46 30.7 16 10.7 13 8.7 75 50.0
4/21 150 43 28.7 28 18.7 6 4.0 77 51.3
4/22 150 56 37.3 20 13.3 11 7.3 87 58.0
4/23 150 56 37.3 20 13.3 18 12.0 94 62.7
4/24 134 40 29.9 20 14.9 18 13. 4 78 58.2
4/25 63 19 30.2 8 12.7 6 9.5 33 52.4
4/26 50 15 30.0 4 8.0 4 8.0 23 46.0
4727 26 9 34.6 6 23.1 2 7.7 17 65.4
4/28 151 47 31.1 12 7.9 14 9.3 73 48.3
4/29 149 42 28.2 26 17. 4 19 12.8 87 58.4
4/30 150 56 37.3 24 16.0 17 11.3 97 64.7
5/1 45 11 24. 4 5 11.1 6 13.3 22 48.9
5/6 150 50 33.3 16 10.7 18 12.0 84 56.0
5/18 38 13 34.2 4 10.5 3 7.9 20 52.6
5/19 89 22 24.7 7 7.9 7 7.9 36 40.4
5/20 87 23 26.4 8 9.2 7 8.0 38 43.7
5/24 91 32 35.2 10 11.0 3 3.3 45 49.5
5/25 56 16 28.6 2 3.6 0 0.0 18 32.1
5/26 96 34 35.4 16 16.7 2 2.1 52 54.2
5/27 78 26 33.3 6 7.7 3 3.8 35 44.9
5/28 143 38 26.6 20 14.0 3 2.1 61 42.7
5/29 61 19 31.1 5 8.2 6 9.8 30 49.2
5/30 99 42 42. 4 10 10.1 3 3.0 55 55.6
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Tabl e 11. Cont i nued.
Int. at Int. at

Nurber Lower Little Int. at Total Tot al
Dat e tagged Ganite % Goose % McNary % int. %
5/31 48 14 29.2 2 4.2 1 2.1 17 35.4
6/1 58 20 34.5 3 5.2 2 3.4 25 43.1
6/2 40 10 25.0 3 7.5 1 2.5 14 35.0
6/3 30 7 23.3 0 0.0 0 0.0 7 23.3
6/4 19 S 26.3 1 5.3 0 0.0 6 31.6
6/5 25 7 28.0 1 4.0 0 0.0 8 32.0
6/6 1 1 - 0 i 0 - 1 -
Tot al 6663 2156 947 565 3660
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Hatchery Steelhead Trout PIT-Tao G oups-Sufficient nunmbers of hatchery
steel head trout were PIT-tagged daily at the Snake River trap to provide 43 daily

rel ease groups (3,904 individual fish) to be used in median migration rate
cal cul ations through Lower Granite Reservoir. Medi an travel time ranged from
22.9 to 3.5 d (2.3 knid to 16.0 kmd migration rate) and averaged 8.5 d (6.1
km/d), which was about two times slower than in 1990 and 1991 (Table 12).

The linear regression analysis showed a significant relation between
mgration rate in Lower Granite Reservoir and average Lower Granite discharge
(inflow) for PIT-tagged hatchery steelhead trout groups (r’=0.671, N=43,
P<0.001). The best Ilinear regression equation was:

ln (mgration rate) = -2.155 + 1.040 1n (nean discharge).

The linear regression equation for the daily release groups stratified into
5-kcfs discharge intervals was (r’=0.844, N=10, P<0.001):

In (migration rate) = -2.208 + 1.048 1n (mean discharge).

The equati on shows that, as discharge increases, mgration rate increases for
PI T-t agged hatchery steel head trout narked at the Snhake River trap.

Twenty-seven groups of hatchery steel head trout (1,567 individual fish)
were PIT-tagged at the Clearwater River trap in 1992 for use in nmedian migration
rate cal cul ati ons through Lower Granite Reservoir (Table 13). Median travel time
ranged from25.2 to 4.0 d (2.4 kmid to 15.4 knid) and averaged 9.3 d (6.6 knid).
The average hatchery steel head took about 2 days longer in 1992 to reach Lower
Ganite Dam than in 1991. Average inflow discharge to Lower Granite Reservoir
during the migration season was 54.0 kcfs and ranged from31.4 to 78.2 kcfe.

The linear regression analysis detected a significant relation between
mgration rate in Lower Ganite Reservoir and average Lower Ganite inflow
di scharge for Clearwater River PIT-tagged hatchery steel head trout (r?>=0.541,
N=27, P=0.001). Further analysis of the data, stratified by 5-kcfs discharge

groups, likew se detected a significant relation between discharge and migration
rate after stratification (r?’=0.796, N=I|, P<0.001):
In (mgration rate) = -2.769 + 1.182 1n (nean discharge).

Hat chery steelhead trout migration rate/discharge relation anong years for
fish PIT-tagged at the Snake River trap was examined to see if the relation was
constant over years. Analysis of covariance on the |log transformed data was used
to determine if there was a significant difference between years (1988-1992) in
mgration rate averaged by 5-kcfs intervals. A significant difference anong
years (elopes of the lines) was detected for the hatchery steelhead trout
m gration rate/discharge relation at the 0.05 level of significance (F=4.476,
N=59, P=0.004). A graph of the data showed that the 1988 and 1992 data had a
slightly more gradual slope than the other three years data (Figure 9). The
anal ysis of covariance was run on the four years data, onmitting first the 1992
data (1988-1991) and then the 1988 data (1989-1992). VWen the analysis of
covariance was run on the 1988-1991 data set, a significant difference could no
| onger be detected. VWen the 1988 data were renoved (1989-1992 data) the
anal ysis of covariance still detected a significant difference between years,
indicating that 1992 was the year that was significantly different. The analysis
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Table 12. Pl T-t agged hatchery eteel head travel time, with 95% confi dence
intervals, from the Snake River trap to Lower Ganite Dam 1992.

Medi an
travel Confi dence Number Mean
Rel ease time Interval . captured Percent di schar ge
date (days) Upper Lower at LGD capt ur ed (kcfs)
4/17 9.90 7.70 13. 60 34 54.0 48. 22
4/18 10. 40 7.90 11. 70 36 60.0 48. 65
4/19 8. 05 6. 10 11. 30 36 59.0 49.16
4/20 9.60 6. 80 11.30 45 71.4 49. 00
4/21 9.55 8.10 10. 60 44 73.3 50. 26
4/22 8.70 8.20 9.30 47 78.3 51. 06
4/23 8. 60 7.30 10. 20 39 65.0 54. 25
4/24 7.65 6.70 9.90 46 76.7 54.02
4/25 6. 10 5. 80 7.10 47 77.0 50. 03
4/26 6.40 5.50 7.20 42 70.0 55.31
4/27 5.40 4.50 7.00 41 68. 3 56. 68
4/28 5.30 4.10 6.00 45 75.0 64. 19
4/29 3.85 3.10 5.00 42 70.0 67.72
4/30 3.50 2.70 4.40 42 70.0 74.56
5/1 4.45 4.00 5.10 48 80.0 79.09
5/2 3.80 3.00 5.50 41 68. 3 78.19
5/3 3.75 3.10 5.00 42 70.0 76. 49
5/4 4.65 3.60 5. 80 46 76.7 75.50
5/5 3.70 3.10 5.00 43 71.7 75.41
5/6 6.90 4.10 9.80 33 55.0 70. 66
5/7 7.80 4.20 8.30 33 55.0 66. 48
5/8 6.90 6. 60 8. 80 36 60.0 65. 57
5/9 6.10 5.70 11. 80 27 45.0 63. 82
5/10 5.80 4.90 11. 00 27 44.3 62. 23
5/11 9.90 5.70 11. 60 23 38.3 56. 06
5/12 7.10 4.80 10. 70 27 45.0 56. 77
5/13,14 9.10 7.80 13.70 39 32.8 55. 49
5/15 7.45 6.70 9.10 20 33.3 55. 23
5/16,17 6. 80 5.90 7.80 29 35.8 51. 15
5/18,19 4.00 3.10 7.90 31 39.7 52. 80
5/20 5.20 4.00 11. 60 23 38.3 53. 44
5/21 7.00 5.90 26. 80 23 38.3 54. 45
5/22,23,24 7.80 5.30 16. 40 40 28. 4 53. 36
5/27,28,29 9.40 5.10 23.20 29 28.2 48.24
5/30,31-6/1,2 22.85 13.70 27. 60 44 18. 6 32.98
6/3° 6. 60 0.00 0.00 1 33.3 47.03
6/4° 28.70 0.00 0.00 2 20.0 28.01
6/5,6,7 14. 95 6.70 18. 20 26 14. 4 31.05
6/8,9,10,11 17.90 15. 80 21.90 29 26.1 23.38
6/12,14,15 14.95 14.10 17.10 30 19.7 23.00
6/17,18,19 12.10 8. 60 18. 10 31 17.1 22.61
6/20,21,22,23 11.30 9.80 20.70 25 10. 3 20. 97
6/24,25,26,27 10. 80 7.90 14.10 24 10. 3 26. 21
6/30-7/1,3 17. 00 5. 80 30. 10 22 13.5 31.04
7/4,5,6,7 13. 20 6. 80 30. 80 16 13.3 33.71

' Confidence intervals calculated with nonparanetric statistics.
®PNot used in statistical analysis because anal ysis showed too few
recaptures.
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Tabl e 13. PI T-tagged hatchery steelhead trout travel time, wth 95% confidence
intervals, from the Cearwater River trap to Lower Granite Dam

1992,
Medi an
travel Confi dence Nunmber Mean

Rel ease time Interval . captured Percent di schar ge

date (days) Upper Lower at LGD captured (kcfs)
4/22 10. 30 9.00 12. 00 33 55.0 54.03
4/23 9.50 8.10 10. 90 48 80.0 57. 06
4/24 8. 65 7.10 10. 50 40 66. 7 57. 17
4/25 7.90 7.00 8.90 47 78.3 57.91
4/26 7.70 6.50 9.50 45 75.0 61. 45
4/27 7.00 5.70 8.90 43 71.7 63. 30
4/28 5.95 5.00 6. 20 42 70.0 66. 38
4/29 5.00 4.00 5.80 47 75.8 69. 65
4/30 4. 45 3.90 5.90 40 63.5 74.56
5/1 6. 40 5.50 8. 20 38 62.3 78.18
5/3 8.90 7.60 10. 10 39 65.0 74.56
5/6 8.50 5 1.0 10. 80 35 57.4 67.49
5/18 5. 65 4.90 6.10 36 60.0 51.28
5/19 3.95 3.20 5.00 40 65. 6 52. 80
5/20 5.40 4.10 7.90 33 54.1 53. 44
5/24 9.80 5.10 20. 80 21 40. 4 51. 36
5/25 8.85 6.90 12. 80 26 35.6 51. 44
5/26 6.90 4.10 10. 40 28 46.7 52.54
5/27 6.70 4.90 10. 80 26 43.3 51.12
5/28 8.15 5.10 26. 80 24 42.9 47.93
5/29 9.35 4.80 28. 20 16 43.2 47.63
5/30 25. 20 4.00 33.30 11 29.7 34. 31
5/31-6/1 10. 50 5.90 36. 00 14 19.7 44. 85
6/2 23. 60 18. 40 32.90 10 20.8 31.39
6/3,4 6.90 4.40 20.50 20 29.0 47.03
6/5,6 10. 85 3.20 23.70 10 28.6 35.52
6/12 19. 30 7.70 25. 60 11 18.6 22.84

* Confidence intervals calculated with nonparanetric statistics.
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was continued using 1988-1991 to determine if the intercepts (heights) of the
lines were different. Analysis was unable to detect a significant difference in
the intercepts of the lines. The 1988 through 1991 data were pooled and the
l'i near regression analysis conducted (r?*=0.909, N=49, P<0.001):

In (nmigration rate) = -4.092 + 1.531 1n (nean discharge).

Pl T-t agged hatchery steel head trout fromthe Shake River trap nove nore than five
times faster through Lower Granite Reservoir at 120 kcfs as they do at 40 kcfs.
Not only is the nmigration rate/discharge relation for these fish consistent
during the outmigration season, butis also consistent year to year.

Percent interrogation of Snake River trap hatchery steelhead trout daily
PIT-tag rel ease groups at Lower Granite Dam after conbining to remove groups
with small sanple size, ranged from 10.3% to 93.3% (Table 14). Seasonal
curmul ative interrogation rate of PIT-tagged hatchery steel head trout to Lower
Granite Damwas 38.3%, to Little Goose Dam 44.1%, and to MNary Dam 44.9% The
curmul ative interrogation rate for 1992 was half of the previous year's rate.
Lack of flow in Lower Granite Reservoir during the majority of the hatchery

steel head outmgration caused the fish to stall in the reservoir. As
tenperatures increased during June and July, many of these fish died or
resi dual i zed. Large nunbers of hatchery steel head remained in the head of the
reservoir, and the Snake River trap collected fish for about three weeks |onger
than in other years. Interrogation rate at the three recovery dans was very |ow
for these late groups tagged after nmid-June (less than 20%. If interrogation
rate is conpared over a simlar tinme period for 1991 and 1992, the cunul ative
interrogation for 1992 increases to 55%, which is still about 40% | ower than in
1991.

Interrogation rates at Lower Ganite, Little Goose, and MNary dans
combined, for Clearwater River trap hatchery steelhead trout daily PIT-tag
rel ease groups, ranged from 21.1% to 90.0% (Table 15). The cumul ative
interrogation rate of PlIT-tagged hatchery steelhead trout to Lower Granite Dam
was 52.5%, to Little Goose Dam 60.0%, and to MNary Dam 60. 4% The cunul ative
interrogation rate of 60.4% for hatchery steel head tagged at the Cearwater River
trap was 35% greater than the cunulative interrogation rate for Snake River trap

hat chery steel head (44.9%. In 1991, the reverse was seen when interrogations
of Snake River trap fish were 7.7% higher than interrogations for C earwater
Ri ver trap hatchery steel head. The mmj or difference between the two years is

hat chery steel head were tagged for three weeks |onger at the Snake River trap
than at the Clearwater River trap in 1992, and the interrogation rate for these
| ater groups was very low (10.3% - 19.3%.

Wld Steelhead Trout PIT-Tag Groups-Sufficient nunmbers of wld steel head
trout were PIT-tagged at the Snake River trap to provide 27 daily release groups
(2,538 individual fish) for estinmating travel tinme and migration rate in Lower
Ganite Reservoir (Table 16). Median travel tine ranged from6.1 d (8.5 knid)
to 2.7 d (19.1 kmd) and averaged 4.4 d (11.7 knmid). Linear regression analysis
showed a strong significant relation between nedian migration rate in Lower
Granite Reservoir and nean discharge for PIT-tagged wild steel head trout groups
(r?’=0.590, N=27, P<0.00l1). The best!|inear regression equation was:

ln (mgration rate) = -1.678 + 1.014 1n (mean discharge).

Ss discharge increases, mgration rate in Lower Ganite Reservoir increases.
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Tabl e 14. PI T-tagged hatchery steel head interrogations at Lower Ganite,
Littl e Goose, and McNary dans fromthe Snake River trap, 1992

Int. at Int. at

Nunmber Lower Little Int. at Total Tota
Dat e tagged Granite % Goose % McNary % int. %
4/17 63 34 54.0 6 9.5 2 3.2 42 66.7
4/18 60 36 60.0 6 10.0 1 1.7 43 71.7
4/19 61 36 59.0 11 18.0 1 1.6 48 78.7
4/20 63 45 71. 4 10 15.9 0 0.0 55 87.3
4/21 60 44 73.3 9 15.0 0 0.0 53 88.3
4/22 60 47 78.3 9 15.0 0 0.0 56 93.3
4/23 60 39 65.0 12 20.0 0 0.0 51 85.0
4/24 60 46 76.7 6 10.0 0 0.0 52 86.7
4/25 61 47 77.0 8 13.1 0 0.0 55 90.2
4/26 60 42 70.0 6 10.0 0 0.0 48 80.0
4/27 60 41 68. 3 10 16.7 1 1.7 52 86.7
4/28 60 45 75.0 10 16.7 0 0.0 55 91.7
4/29 60 42 70.0 9 15.0 2 3.3 53 88.3
4/30 60 42 70.0 10 16.7 0 0.0 52 86.7
5/1 60 48 80.0 5 8.3 2 3.3 55 91.7
5/2 60 41 68. 3 6 10.0 0 0.0 47 78.3
5/3 60 42 70.0 7 11.7 0 0.0 49 81.7
5/4 60 46 76.7 1 1.7 0 0.0 47 78.3
5/5 60 43 71.7 3 5.0 0 0.0 46 76.7
5/6 60 33 55.0 11 18. 3 0 0.0 44 73.3
5/7 60 33 55.0 2 3.3 1 1.7 36 60.0
5/8 60 36 60. 0 2 3.3 0 0.0 38 63.3
5/9 60 27 45.0 0 0.0 0 0.0 27 45.0
5/10 61 27 44, 3 6 9.8 1 1.6 34 55.7
5/11 60 23 38.3 5 8.3 0 0.0 28 46.7
5/12 60 27 45.0 2 3.3 1 1.7 30 50.0
5/13 60 23 38.3 2 3.3 2 3.3 27 45.0
5/14 59 16 27.1 2 3.4 1 1.7 19 32.2
5/18 60 20 33.3 5 8.3 1 1.7 26 43.3
5/16 30 12 40.0 1 3.3 1 3.3 14 46.7
5/17 51 17 33.3 5 9.8 1 2.0 23 45.1
5/18 18 3 16.7 1 5.6 0 0.0 4 22.2
5/19 60 28 46.7 6 10.0 0 0.0 34 56.7
5/20 60 23 38.3 1 1.7 2 3.3 26 43.3
5/21 60 23 38.3 4 6.7 1 1.7 28 46.7
5/22 60 19 31.7 2 3.3 1 1.7 22 36.7
5/23 59 17 28.8 3 5.1 0 0.0 20 33.9
5/24 22 4 18.2 2 9.1 0 0.0 6 27.3
5/27 19 4 21.1 2 10.5 0 0.0 6 31.6
5/28 60 16 26.7 3 5.0 2 3.3 21 35.0
5/29 24 9 37.5 0 0.0 0 0.0 9 37.5
5/30 60 10 16.7 0 0.0 0 0.0 10 16.7
5/31 65 11 16.9 2 3.1 1 1.5 14 21.5
6/1 52 8 15. 4 1 1.9 0 0.0 9 17.3
6/2 60 15 25.0 1 1.7 3 5.0 19 31.7
6/3 3 1 ol 0 - 0 - 1 -
6/4 10 2 20.0 1 10.0 0 0.0 3 30.0
6/5 62 9 14.5 0 0.0 0 0.0 9 14.5
6/6 60 12 20.0 0 0.0 0 0.0 12 20.0
6/7 59 S 8.5 0 0.0 0 0.0 5 8.5
6/8 24 3 12.5 0 0.0 0 0.0 3 12.5
6/9 19 9 47. 4 0 0.0 0 0.0 9 47.4
6/10 9 3 - 1 - 0 - -
6/11 59 14 23.7 1 1.7 0 0.0 1 25. 4
6/12 60 12 20.0 1 1.7 1 1.7 14 23.3
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Tabl e 16. Pl T-tagged wi |l d ateel head trout travel tinme, with 95% confidence
intervals, from the Snake River trap to Lower Granite Dam 1992

Medi an
travel Confi dence Nurber Mean
Rel ease tinme Interval . captured Percent di scharge
date (days) Upper Lower at L&D captured (kcfs)
4/17,18 5.25 4. 40 6. 30 34 58.6 47. 37
4/19 5.00 4.50 6.10 37 71.2 48. 91
4/20 4. 60 4.00 5.30 37 77.1 49.52
4/21 5.50 4.10 6. 80 58 69.9 50. 00
4/22 5. 65 4.80 6. 50 38 62. 3 50. 29
4/23 5. 60 5.40 6.10 26 70.3 49. 95
4/24 6. 05 4.50 6.40 18 72.0 48. 94
4/25 4. 60 4. 30 4.90 67 63. 2 48. 48
4/26,27 4.70 4.30 5.20 29 56. 9 50. 22
4/28 3.50 3.30 4. 20 64 67. 4 59. 64
4/29 3.10 2.60 3.90 19 52.8 62.84
4/30 2.70 2.50 3.10 72 68. 6 73.64
5/1 3.80 3.60 3.90 180 69. 8 79.09
5/2 2.90 2.70 3.20 155 63.5 78.54
5/3 3.30 3.00 3.70 69 74.2 76.79
5/4 3.60 3.30 3.90 44 65.7 75. 36
5/5 3.00 2.70 3.50 44 73.3 75.18
5/6 3.65 3.40 4.00 54 68. 4 75. 46
5/7 3.60 3.30 4.10 40 55.6 74.75
5/8 4.70 3.70 5.00 61 57.0 69. 24
5/9 4.40 3.70 5.10 88 48. 6 67.53
5/10 5.00 4. 80 5.70 90 54.9 61.11
5/11 5.00 4. 40 5.70 60 54.1 60. 13
5/12 3.80 2.90 5.40 29 46. 8 58. 62
5/13,14,15 6. 10 4. 30 8.50 27 43.5 57. 26
5/16,17,18,19 4.70 3.00 6.90 23 43. 4 52.59
5/21,22,23 5.85 5.10 8.00 34 40.0 53. 62
5/27° 34.70 0.00 0. 00 2 66. 6 33.44
5/28° 3.80 0. 00 0. 00 3 30.0 52.04
5/29° 2. 60 0.00 0.00 1 33.3 50. 42
5/31° 5. 80 0. 00 0. 00 1 5.5 45.71
6/1° 6.00 0. 00 0. 00 1 50.0 46. 23
6/2° 7.10 0. 00 0.00 2 20.0 47. 23
6/12° 7.80 0. 00 0. 00 1 25.0 24.84
6/22° 14. 20 0. 00 0. 00 1 50.0 23. 64
6/25° 9.70 0. 00 0. 00 1 33.3 22.77
7/5° 25. 00 0. 00 0.00 1 100.0 25. 96

* Confidence intervals calculated with nonparanetric statistics.
® Not used in statistical analysis because analysis showed too few
recaptures.
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Li near regression equation for PIT-tag groups stratified into 5-kcfs
intervals (r?*=0.749, N=7, P=0.012) was:

ln (mgration rate) = -1.769 + 1.029 1n (nean discharge).

This indicates that 75% of the variation in mgration rate is accounted for by
changes in discharge. Mgration rate is very dependent on discharge. The higher
the discharge, the faster wild steel head trout migrate.

Twenty-four wild steel head trout PIT-tagged groups (2,996 individual fish)
were released fromthe Cearwater River trap in 1992 for use in nedian mgration
rate cal culations through Lower G anite Reservoir (Table 17). Median travel tine
ranged from8.1 d to 3.5 d (7.6 to 17.6 kmd, respectively) and averaged 5.9 d
(10.4 kmd). Average discharge for the PIT-tagged wild steel headtrout migration
season was 47.3 kcfs.

The linear regression analysis showed a significant relation between
mgration rate in Lower Ganite Reservoir and average discharge into the
reservoir for wild steel headtrout groups released fromthe C earwater River trap
{r’=0.746, N=24, P<0.00l1). The best linear regression equation was:

ln (migration rate) = -0.782 + 0.826 1n (nean di scharge).

The linear regression equation for PIT-tag groups stratified into 5-kcfs
intervals (r?=0.922, N=9, P<0.001) was:

ln (migration rate) = -1.211 + 0.932 1n (nean discharge).

This indicates that 92% of the variation in wild steelhead trout migration rate
for fish released fromthe Cearwater River trap is accounted for by changes in
di schar ge. Reservoir inflow is a very inportant variable associated with the
rate of nmovenent of wild steelhead trout through the reservoir itself. As
di scharge increases, so does nmigration rate.

The wild steelhead trout mgration rate/discharge relation for fish
rel eased from the Snake River trap was examned to see if this relation was
constant over years. The analysis of covariance was used to determne if there
was a significant difference anong years (1988-1992) in migration rates using
groups averaged by S-kcfs intervals. Analysis showed no significant difference
among years for the slopes of the wild steel head troutmi gration rate/discharge
rel ati ons (F=0.891, N=56, P=0.477), nor was there a significant difference in
mgration rate (intercept) between years (F=0.814, N=56, P=0.522). The data were
pool ed and the linear regression analysis was run using the log transforned data
(r’=0.845, N=56, P<0.001). The best |inear regression equation was:

ln (migration rate) = -2.048 + 1.105 1n (nean discharge).

The anal ysis indicates that 85%of the variation in migration rate for PIT-tagged
wild steelhead trout released fromthe Snake River trap between 1988 and 1992 was
accounted for by changes in discharge. A tw-fold increase in discharge will
increase mgration rate 2.2 times.
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Tabl e 17. PI T-tagged wild steelhead trout travel tine, with 95% confidence

intervala, from the Clearwater River trap to Lower Granite Dam
1992
Medi an
travel Confi dence Nurmber Mean
Release time Interval * captured Percent di schar ge
date (days) Upper Lower at LGD captured (kef s)
3/22% 21.70 0. 00 0.00 1 100.0 29. 87
3/24° 9.30 0. 00 0.00 1 50.0 27.01
3727 8.70 0. 00 0.00 1 50.0 27.95
3/28° 20. 10 0. 00 0.00 1 50.0 32.50
3/29-31,4/1-3 7.10 5.70 7.70 29 61.7 31.68
4/4,5 6. 30 5. 80 8.00 36 43. 4 31.99
4/6 7.50 7.00 8.40 63 38.4 33.54
4/7 8.10 7.10 9.00 47 50.0 34.31
4/8 7.65 7.00 8.30 38 39.2 35. 46
4/9,10 7.10 5. 80 9.20 27 47. 4 36.25
4/11 5.90 5.40 6. 10 72 46. 8 38. 80
4/12 6.70 5.70 7.50 76 58.9 40. 60
4/13 6. 00 5.50 6.90 30 57.7 41. 26
4/14 5.90 5.20 7.10 33 49.3 43. 07
4/15 5.70 4.90 6. 20 33 38.8 43.96
4/16,17 5.70 4. 60 6. 20 23 47.9 44. 29
4/18 6. 10 5. 80 6. 80 73 50.0 48. 81
4/19 5.70 5.60 6. 10 301 55.8 49. 29
4/20 5. 80 5.20 6. 50 99 52.7 49. 44
4/21 6. 65 5.50 7.00 50 54.9 49. 26
4/22 6.40 5.40 7.10 35 50.0 50. 29
4/23,24,25 6. 20 5.30 7.40 22 53.7 48. 94
4/26,27 5.00 4. 40 6. 30 17 54.8 50. 22
4/28 4. 30 3.70 4. 60 56 54. 4 59. 64
4/29 3.50 3.20 3.80 132 65.0 67.72
4/30 3.60 3.30 3.90 230 63. 4 74.56
5/1 3.90 3.60 4.50 27 67.5 79.09
5/3° 5.00 0. 00 0. 00 1 33.3 75.75
5/6° 6.00 0. 00 0. 00 2 66. 7 73. 45
5/18,19,20 3.85 3.20 5.20 20 48. 8 52.80
5/24° 7.80 0.00 0.00 3 37.5 52.92
5/25° 4.00 0.00 0.00 5 31.2 55. 36
5/26° 5.95 0. 00 0. 00 4 36.4 53. 65
5/29° 11. 65 0. 00 0.00 4 57.1 47. 56
5/30° 8.90 0. 00 0. 00 2 66. 7 47. 41
5/31° 7.10 0. 00 0. 00 1 16. 7 46.52
6/1° 34.80 0. 00 0. 00 2 25.0 29. 89
6/3° 8.00 0.00 0. 00 1 33.3 44. 36
6/12° 69. 70 0.00 0. 00 1 14. 3 21.06

* Confidence intervals calculated with nonparanetric statictics.

® Not used in statist

cal anal ysis because analysis showed too few recaptures
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The conbined interrogation rate at Lower Granite, Little Goose, and MNary
dans for wild steelhead trout PIT-tag groups released daily from the Snake R ver
trap ranged from 47.1% to 92. 0% (Tabl e 18). Cunmul ative interrogation rate of
PIT-tagged wild steelhead trout to Lower Ganite Dam was 59.5%, to Little Goose
Dam 71.6%, and to McNary Dam 72.9% The interrogation rate at the three dans for
Pl T-tagged wild steel head trout was about 38% higher than the interrogation rate
for hatchery steelhead trout nmarked at the Snake River trap. Interrogation rates
for hatchery and wild steel head trout marked at the Clearwater River trap were
60.4% and 73.1%, respectively. The cunulative interrogation rates at the three
dans for chinook sal mon and hatchery and wild steel head trout tagged at each trap
were considerably lower in 1992 than in 1991.

The conbined interrogation rates at Lower Granite, Little Goose, and MNary
for daily wild steelhead trout PIT-tag groups released fromthe O earwater River
trap at Lower Granite Dam ranged from 53. 7% to 85.0% (Table 19). Cunul ati ve
interrogation rate of PIT-tagged wild steelhead trout released at the Cl earwater
River trap to Lower Granite Dam was 53.4%, to Little Goose Damwas 69.3%, and to
McNary Dam was 73. 1%

Head of Lower Granite Reservoir to Little Goose Dam

Chi nook Salnmon PIT-Tas Groups-The relation between migration rate and
di scharge was exam ned for PIT-tagged chi nook sal non from point of release at the
head of Lower Granite Reservoir to interrogation at Little Goose Dam Not enough
chinook salnon were tagged at the Snake River trap in 1992 to examine the
relation. The same anal ysis was conducted on the PIT-tagged chi nook sal non data
fromthe Clearwater River trap (Table 20). This analysis showed that 70% of the
variation in the mgration rate for chinook salnmon fromthe Clearwater River trap
to Little Goose Dam was accounted for by discharge (r’=0.699, N=9, P=0.005).

Hatchery Steelhead Trout PIT-Taq G oups-The mnigration rate/discharge
relation for PIT-tagged hatchery steel head trout rel eased fromthe Snake River
trap and interrogated at Little Goose Dam was exam ned using the I|inear
regression analysis. The data were stratified by 5-kcfs intervals (Table 21) and
log transformed. N nety-one percent of the variation in migration rate for PIT-
tagged hatchery steel head trout fromthe Snake River trap is accounted for by
di scharge (xr?=0.910, N=9, P<0.012). The same anal ysis was conducted for hatchery
steel head trout PIT-tagged at the Clearwater River trap and interrogated at
Little Goose Dam The analysis described a strong correlation between migration
rate and discharge (r’=0.818, N=7, P=0.005).

WIid Steelhead Trout PIT-Tas Groups-The migration rate/discharge relation
for wild steel head trout PIT-tagged and rel eased fromthe Snake River trap was
exam ned using the linear regression analysis. The data were stratified by 5=
kcfs intervals (Table 22) and log transforned. Analysis showed that 67% of the
variation in mgration rate is accounted for by discharge (x>=0.668, N=8,
P=0.013). The sane analysis was conducted for wild steel head trout that were
PI T-tagged at the Clearwater River trap and interrogated at Little Goose Dam
Anal ysis described a strong correlation between mgration rate and discharge
(r’=0.937, N=8, P<0.001). In all instances, where sufficient data were
avai l abl e, the linear regression analysis detected a significant relation between
mgration rate through Lower Ganite and Little Goose reservoirs and discharge.
Only the data set for chinook salnon released at the Snake River trap was
insufficient to conduct this analysis.
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Tabl e 18. PIT-tagged wild steelhead interrogations at Lower Granite,
Littl e Goose, and McNary danms fromthe Snhake River trap, 1992.
Int. at Int. at
Number Lower Little Int. at Total Total
Dat e tagged Ganite % Goose % McNary % int. %
4/17 17 10 58.8 3 17.6 0 0.0 13 76.5
4/18 41 24 58.5 5 12.2 0 0.0 29 70.7
4/19 52 37 71.2 8 15.4 0 0.0 45 86.5
4/20 48 37 77.1 6 12.5 0o 0.0 43 89.6
4/21 83 58 69.9 10 12.0 2 2.4 70 84.3
4/22 61 38 62.3 10 16.4 0 0.0 48 78.7
4/23 37 26 70.3 5 13.5 0 0.0 31 83.8
4/24 25 18 72.0 5 20.0 0 0.0 23 92.0
4/25 106 67 63.2 18 17.0 3 2.8 88 83.0
4/26 44 25 56.8 11 25.0 2 4.5 38 86.4
4/27 7 4 - - 2 - - 0 - 6 - -
4/28 95 64 67.4 10 10.5 3 3.2 77 81.1
4/29 36 19 52.8 7 19. 4 3 8.3 29 80.6
4/30 105 72 68.6 17 16. 2 2 1.9 91 86.7
5/1 258 180 69.8 35 13.6 4 1.6 219 84.9
5/2 244 155 63.5 28 11.5 6 2.5 189 77.5
5/3 93 69 74.2 10 10.8 0 0.0 79 84.9
5/4 67 44 65.7 5 7.5 0 0.0 49 73.1
5/5 60 44 73.3 5 8.3 1 1.7 50 83.3
5/6 79 54 68.4 8 10.1 1 1.3 63 79.7
5/7 72 40 55.6 9 12.5 1 1.4 50 69.4
5/8 107 61 57.0 13 12.1 1 0.9 75 70.1
5/9 181 88 48.6 29 16.0 0 0.0 117 64.6
5/10 164 90 54.9 12 7.3 1 0.6 103 62.8
5/11 111 60 54.1 10 9.0 0 0.0 70 63.1
5/12 62 29 46.8 6 9.7 0 0.0 35 56.5
5/13 30 13 43.3 2 6.7 0 0.0 15 50.0
5/14 17 7 41.2 1 5.9 0 0.0 8§ 47.1
5/15 15 7 46.7 2 13.3 0 0.0 9 60.0
5/16 4 3 - 0 - - 0 - - 3 -
5/17 12 5 41.7 0 0.0 0 0.0 5 41.7
5/18 3 - 0 .- 0 .- 1 -
5/19 12 a 33.3 2 16.7 0 0.0 6 50.0
5/20 22 10 45.5 0 0.0 1 4.5 11 50.0
5/21 60 25 41.7 5 8.3 0 0.0 30 50.0
5/22 14 3 21.4 1 7.1 0 0.0 4 28.6
5/23 11 6 54.5 0 0.0 0 0.0 6 54.5
5/24 3 0 .- 0 - 0 .- 0 -
5/27 3 1 - - 0 - - 0 - - 1 -
5/28 10 4 40.0 2 20.0 0 0.0 6 60.0
5/29 3 1 - 1 T 0 .- 2 -
5/31 18 1 5.6 1 5.6 0 0.0 2 11.1
6/1 2 1 - 0 - - 0 - - 1 --
6/2 10 2 20.0 2 20.0 0 0.0 4 40.0
6/3 1 0 .- 0 - 0 .- o] a-
6/4 2 0 0 o] 0 -
6/5 1 0 0 0 0
6/6 1 0 - 0 0 0
6/8 0 - 0 0 0
6/11 3 0 - 0 0 0 -
6/12 4 1 1 0 2 -—
6/15 1 0 0 0 0 -
6/17 4 0 0 0 0 -
6/18 1 0 0 0 0 -
6/19 1 0 0 0 0 -
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Tabl e 18. Cont i nued.

Int. at Int. at

Nurber Lower Little Int. at Total Tot al
Dat e tagged Granite % Goose % McNary % int. %
6/20 1 0 - 0 - 0 -- 0 -
6/21 1 0 -- 0 -- 0 - 0 -
6/22 2 1 -- 0 -- 0 -— 1 -
6/25 3 1 -- 0 - 0 - 1 --
6/26 2 0 - 0 - 0 -- 0 --
6/27 1 0 -- 0 .- 0 - 0 --
6/30 1 ) -- 0 - 0 - 0 --
7/1 1 0 - 0 - 0 -- 0 -
7/3 1 ) -- 0 - 0 -- 0 --
7/5 _1 1 -- 0 -- _0 o 1 "
Tot al 2538 1511 307 31 1849
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Tabl e 19. PIT-tagged wild eteelhead interrogations at Lower Ganite, Little Goose
and McNary dans from the Clearwater River trap, 1992

Int. at Int. at

Nurber Lower Little Int. at Total Tot al
Dat e tagged Granite % Goose % McNar y % int. %
3/21 1 0 - 0 - 1 - 1 -
3/22 1 1 -- 0 -— 0 - 1 --
3/23 2 0 - 1 - 0 - 1 o
3/24 2 1 - 0 - 0 - 1 -
3/27 2 1 - 0 - 0 - 1 -
3/28 2 1 - 1 - 0 - 2 T
3/29 4 2 - 1 - 0 - 3 --
3/30 2 1 - 0 - 0 - 1 -
3/31 2 2 - 0 - o] - 2 .
4/1 8 3 - 0 - 0 - 3 -
4/2 12 8 66. 7 1 8.3 1 8.3 10 83.3
4/3 19 13 68. 4 0 0.0 1 5.3 14 73.7
4/4 30 16 53.3 3 10.0 1 3.3 20 66.7
4/5 53 20 37.7 7 13.2 1 1.9 28 52.8
4/6 164 63 38.4 32 19.5 5 3.0 100 61.0
4/7 94 47 50.0 15 16.0 5 5.3 67 71.3
4/8 97 38 39.2 14 14. 4 5 5.2 57 58.8
4/9 30 16 53.3 2 6.7 2 6.7 20 66.7
4/10 27 11 40.7 5 18.5 0 0.0 16 59.3
4/11 154 72 46. 8 35 22. 7 7 4.5 114 74.0
4/12 129 76 58.9 22 17.1 2 1.6 100 77.5
4/13 52 30 57.7 9 17.3 0 0.0 39 75.0
4/14 67 33 49. 3 12 17.9 4 6.0 49 73.1
4/18 54 33 61.1 6 11.1 2 3.7 41 75.9
4/16 31 17 54.8 7 22.6 2 6.5 26 83.9
4/17 7 6 -- 1 - 0 o 7 o
4/18 146 73 50.0 27 18.5 8 5.5 108 74.0
4/19 539 301 55.8 101 18.7 20 3.7 422 78.3
4/20 188 99 52.7 34 18.1 8 4,3 141 75.0
4/21 91 50 54.9 12 13.2 6 6.6 68 74.7
4/22 70 35 50.0 9 12.9 1 1.4 45 64.3
4/23 17 10 58. 8 3 17.6 2 11.8 15 88.2
4/24 8 2 - 4 - 1 - 7 .
4/25 16 10 62.5 1 6.2 1 6.2 12 75.0
4/26 18 10 55.6 3 16.7 0 0.0 13 72.2
4/27 13 7 53.8 0 0.0 2 15.4 9 69.2
4/28 103 56 54. 4 16 15.5 2 1.9 74 71.8
4/29 203 132 65.0 25 12.3 10 4.9 167 82.3
4/30 363 230 63.4 54 14.9 10 2.8 294 81.0
5/1 40 27 67.5 5 12.5 2 5.0 34 85.0
5/3 3 1 - 2 - 0 - 3 T
5/6 3 2 - 0 - 0 - 2 -
5/18 20 9 45.0 2 10.0 0 0.0 11 55.0
5/19 10 4 - o] - 0 - 4 -
5/20 11 7 63. 6 0 0.0 0 0.0 7 63.6
5/24 8 3 .- 0 - 0 - 3 -
5/25 16 3 31.2 2 12.5 0 0.0 7 43.8
5/26 11 4 36.4 1 9.1 0 0.0 5 45.5
5/27 8 0 o 1 - 0 -- 1 o
5/28 4 0 - (o} - o] a- 0 --
5/29 7 4 o 0 - 0 - 4 -
5/30 3 2 - 0 - 0 - 2 -
5/31 6 1 - 0 - o] - 1 --
6/1 8 2 - 0 - 0 - 2 -
6/2 4 0 - 0 - 0 - 0 -
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Tabl e 19. Conti nued.

Int. at Int. at
Nunber Lower Little Int. at Total Total
Dat e tagged G anite % Goose % McNary % int. %
6/3 3 1 - 0 1 2
6/4 3 0 - 0 0 0
6/12 7 1 1 0 2
Tot al 2996 1599 477 113 2189
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Tabl e 20. Mgration data, stratified by 5-kcfs intervals, for chinook sal mon
from Snake and Cl earwater River traps to Little Goose Dam 1992

Snake River C earwater River

: trap trap

Di schar ge mgration mgration
interva rate (kmd)' rate (km d)
20 = 25 - -
25 - 30 - --
30 - 3.70
35 = 5 - 4.89
40 - 45 - 5.33
45 = 50 - 8.02
50 = 55 - 8.90
55 - 60 - 5.83
60 - 65 -- 6. 85
65 = 70 - 9.20
70 = 75 - 9.25
75 - 80 - o
80 - 85 -

* Not enough interrogations at Little Goose Damto have valid data.
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Tabl e 21. Mgration data, stratified by 5-kcfs intervals, for hatchery
steel head trout from Snake and Cearwater River traps to Little
Goose Dam, 1992.

Snake River C earwater River
trap trap

Di schar ge m gration mgration

interva rate (km d) rate (kmd)
20 ~- -
25 = 5 3.70 4.10
30 - 35 3.50 -~
35 = 40 -~
40 - 45 5.40 3.50
45 = 50 7.58 -
50 = 55 7.80 - -
55 11.85 10. 00
60 - 9.40 11.10
65 = 70 12.50 12. 80
75 - 75 17.00 12.80
80 -

880 - 13.80
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Tabl e 22.

M gration data,

stratified by s-kefs intervals,

for wild steel head

tlgggt from Snake and Cearwater River traps to Little Goose Dam
Snake River Cl earwater River
. ~trap trap
Di schar ge m gration migration
interva rate (kni d) rate (kn d)
20 -—
30 - 5 -
35 - 4% -
9.83
40 - 45 7.20 12.10
80 - 50 13. 40 13. 16
55 < B 1250 13,65 12. 40
14. 00
60 - 65 11.30 --
65 - 70 16. 95 18. 70
70 - 75 16. 20 20. 60
75 - 80 17.55 20.75
80 - 85 -- T
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Age-0 Chinook Sal nbn Migration Rate and Interrosation Rate

In 1992, only 12 age-0 chinook sal non were PIT-tagged at the Snake River
trap. Not enough data are available to performa statistical analysis between
mgration rate and di scharge or to calculate interrogation rate for age-0 chi nook
sal non in 1992.

I nterrogation Rate of PIT-Taqgqed Fi sh

Cunul ative interrogation rate (the number of fish with unique interrogation
at Lower Granite, Little Goose, or MNary dans) for fish PIT-tagged at the Snake
and Clearwater River traps in 1992 was slightly lower than interrogation rate
estimates from 1991. A cumulative interrogation rate for chinook salnmon tagged
at the Snake River trap could not be calculated for 1992 due to the |ack of
information over the majority of the outmigration season. Cunul ati ve
interrogation rate for chinook salmn from the Cearwater River trap was 55.1%,
whi ch was 8.8% | ower than 1991.

The cunul ative interrogation rate for hatchery steel head trout tagged at
the Cearwater River trap was 35% hi gher than for those tagged at the Snake River
trap (60.4% and 44.9%, respectively). The trend in previous years (1989, 1990,
and 1991) was higher curnulative interrogation rates for hatchery steel head caught
in the Snake River trap (Table 23). By the tinme hatchery steel head trout from
the Snake River basin arrived at the head of Lower Granite Reservoir in 1992,
flows had decreased dramatically. Because of the extrenely low flows, many of
the hatchery steelhead were stranded in Lower Granite Reservoir and probably
residualized or died.

WIld steelhead trout tagged at the Clearwater River trap were recovered at
virtually the sanme rate (73.1% as the wild steelhead trout tagged at the Snake
River trap (72.9%. Interrogation rate estimates for wild steelhead in 1992 did
not follow the trend of previous years. In 1989, 1990, and 1991, the
interrogation rate at the Snake River trap was 12.2%to 17.5% higher than at the
Clearwater River trap (Table 23). At present, we do not know why w | d steel head
trout tagged at the Snake River trap are recovered at a higher rate than those
tagged at the Cearwater trap. One possible explanation is fish migrating out
of the Clearwater River at flows greater than 30-35 kcfs are not sanpled and
mar ked because the trap can not function at such flows. It is presuned that fish
mgrating at flows greater than 35 kcfs survive at a higher rate and therefore
are recovered at a higher rate than fish migrating at flows bel ow 35 kcfs.

Interrogation rates to Lower Granite, Little Goose, and McNary dans for
hat chery steel head trout and wild steelhead trout tagged at the Snake River trap
in 1992 were 44.9% and 72.9%, respectively. The interrogation rate for hatchery
steel head was two tinmes greater in 1991, and the three-year (1989-1991) average
was 89% hi gher than the 1992 interrogation rate. WIld steel head trout were
recovered at a higher rate than hatchery steelhead, but the interrogation rate
was down 12.5% from 1991 and 10.2% | ower than the three-year average of 81.2%
(1989-1991).

Interrogation rates to Lower Granite, Little Goose, and McNary dans for
chi nook sal non, hatchery steelhead trout, and wld steel head trout tagged at the
Clearwater River trap in 1992 were 55.1%, 60.4%, and 73.1%, respectively. The
chinook salnmon interrogation rate for 1992 was 8.9% | ower than that observed in
1991, and was 3% |l ess than the three-year average of 56.8% (1989-1991). The
hat chery steel head interrogation rate in 1992 was 27.9% |l ower than the 83.5%
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Tabl e 23. Interrogation of PIT-tagged fish fromthe Snake River trap and Clear-water River trap at
downstream col l ection facilities, 1988-1992.
Nunber Interrogated/(%)
Taggi ng Nurrber Lower Little
site Year Speci es' t agged Granite CGoose McNary Total s
Snake trap 1992 CH 410 166 83 48 297
") * ) (*)
cu 615 249 106 72 427
(*) ) ) (*)
Tot al 1025 415 189 120 724
") * * ")
SH 3904 1496 227 30 1753
(38.3) (5.8) (0.8) (44.9)
SW 2538 1511 307 31 1849
(59.5) (12.1) (1.2) (72.9)
Cl earwat er 1992 CH 5200 1654 745 429 2828
trap (31.8) (14.3) (8.25) (54. 4)
cu 1461 502 202 136 840
(34.4) (13.8) (9.3) (57.5)
Tot al 6661 2156 947 565 3668
(32.4) (14.2) (8.5) (55.1)
SH 1567 823 118 6 947
(52.5) (7_5}) (0.4) (60. 4)
SW 2996 1599 477 113 2189
(53.4) (15.9) (3.8) (73.1)
Snake trap 1991 CH 2131 929 409 115 1453
(43.6) (19.2) (5. 4) (68.2)
SH 2577 2032 268 11 2311
(78.9) (10. 4) (0. 4) (89.7)
SW 3549 2266 625 66 2957
(63.9) (17.6) (1.9) (83.3)
Cl ear wat er 1991 CH 3943 1483 668 235 2386
trap (37.6) (16.9) (6.0) (60.5)
SH 1215 926 89 3 1018
(76.2) (7.3) (0.3) (83.8)
SW 727 409 102 28 539
(56.3) (14.0) (3.9) (74.1)
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Tabl e 23. Cont i nued.

Nunmber Interrogated/(%)

Taggi ng Number Lower Little
site Year Speci es' t agged Ganite Goose McNary Total s
Snake trap 1990 CH 2,245 956 310 180 1,446
(42.6) (13.8) (8.0) (64.4)
SH 3,112 2,272 282 33 2,587
(73.0) (9.1) (1.1) (83.1)
SW 3,078 2,016 356 60 2,432
(65.5) (11.6) (2.0) (79.0)
Cl earwat er 1990 CH 4,242 1, 359 674 281 2,314
trap (32.0) (15.9) (6.6) (54.6)
SH 1,228 880 63 10 953
(71.7) (5.1) (0.8) (77.6)
SW 1,300 767 126 22 915
(59.0) (9.7) @a.n (70.4)
Snake trap 1989 CH 6,222 2,384 1,367 482 4,233
(38.3) (22.0) 7.7 (68.0)
SH 2,525 1,773 268 35 2,076
(70.2) (10.6) (1.4) (82.2)
SW 1,798 1,170 240 52 1,462
(65.1) (13.3) (2.9) (81.3)
Cl ear wat er 1989 CH 2,441 756 452 140 1,348
trap (31.0) (18.5) (.7) (55.2)
SH 290 173 16 2 191
(59.7) (5.5) (0.7) (65.9)
SW 104 53 16 3 72
(51.0) (15.4) (2.9) (69.2)
Snake trap 1988 CH 3,767 1,237 543 299 2,079
(32.8) (14.4) (7.9) (55.2)
SH 1,743 1, 069 190 12 1,271
(61.3) (10.9) (0.7) (72.9)
SW 1, 186 698 166 20 884
(58.9) (14.0) (1.7) (74.5)

* CH = hatchery chinook, CU = chinook unknown, SH = hatchery steel head, SW= wild steel head
b Percent interrogated not calculated due to |lack of data fromthe majority of the outm gration season



observed in 1991, and 20.3% | ower than the three-year average of 75.8% (1989-
1991). The wild steelhead trout interrogation rate (73.1% was down slightly
fromthe 74.1% observed in 1991, but slightly higher than the three-year average
of 71.2% (1989-1991).

The interrogation rate for individual rel ease groups decreased considerably
during the later part of the 1992 migration season for all species from all
traps. This drop was nobst dramatic for hatchery steel head PlIT-tagged at the
Snake River trap. Interrogation rate at Lower Ganite, Little Goose, and McNary
dans for these hatchery steel head dropped from the 80% range in April and early
May, to the 30% range by the end of May, and to the low teens by early July.
This corresponds to extrenely poor mgration conditions due to low flows
beginning in nid-May and increasing in severity through the end of the season.

SUMVARY

Hat chery chi nook salnon rel eases were up 13.4%, and hatchery steel head
trout releases were down 6.2% from 1991. There was an increase in chinook sal non
production in the Sal mon River drainage of about a million fish, a minor increase
in the Clearwater River, and no change in the Grande Ronde River in 1992. The
majority of the decrease in hatchery steelhead trout production occurred in the
Sal non River drainage and the Hells Canyon rel ease. Hat chery production of
chinook salmon and steelhead trout released above Lower Ganite Dam was
20,240,554 (10,926,802 chi nook salnmon and 9,313,752 steelhead trout) in 1992. O
t hese, 723,633 chinook sal non and 297,769 steel head trout (6.6% and 3.2% of the
total releases, respectively) were freeze-branded and released as 28 unique
chinook sal nbn groups and 16 unique steel head trout groups.

The Snake River trap was operated on the east side of the river from March
10 through July 27, and captured 1,887 age-| chinook sal non, 20 age-0 chinook
sal non, 20,864 hatchery steelhead trout, and 2,691 wld steel headtrout. Chinook
sal non catch and the water year were the second | owest since operation began in
1984.

The screw trap was operated from March 10 to July 7 to collect age-0
chi nook sal non. A total of 241 fish were captured, 18 of which were age-0
chinook. Trap catch was very |ow, presumably due to the lack of river discharge
during most of the spring outmgration.

The Clearwater River trap was operated from March 13 through June 12, with
1 d down timeon May7 and 8 d from May 10-17 when the trap was out of operation
due to nechanical problens. Cearwater River trap catch was 85,434 age-| chinook
sal non, 7,143 hatchery steelhead trout, and 3,507 wild steelhead trout. Chinook
sal mon trap catch was the highest since trap operation began in 1984. Hatchery
steel head trout trap catch was slightly less than 1991 and wild steel head trout
trap catch was 2.3 times greater than the next highest year (1990).

Fish were PIT-tagged for migration rate statistics at the Snake River trap
and Clearwater River trap in 1992. The nunber of fish PIT-tagged at the Snake
River trap was 7,467 and the nunber of fish PIT-tagged at the Cl earwater River
trap was 11, 224. To few chinook sal non were tagged at the Snake River trap to
calculate a cunmulative interrogation rate for the year.

Chi nook salnon trap efficiency at the Clearwater River trap when the
majority of the Dworshak NFH chi nook passed was estinated to be 3.14% Trap
efficiency probably decreased as discharge increased later in the year.
Clearwater River trap nmean efficiency for hatchery steelhead trout in 1992 was
not tested but it was 1.90% in 1990, which is significantly higher than in
previ ous years when trap efficiencies were below 0.4% Wade variations in trap
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efficiency occur due to discharge, trap location, and the degree of
snoltification, species, and naybe rearing type of the fish.

Pl T-t agged chi nook sal nbn are a better nethod of deternmining migration rate
t hrough Lower Granite Reservoir than using freeze-branded groups. Statistical
anal ysis could not detect a relation between migration rate and di scharge for
chi nook salnobn PIT-tagged at the Clearwater trap and interrogated at Lower
Ganite Dam r?=0,.301, N=10, P=0,100. The inability to detect a migration rate
di scharge relation for C earwater chinook salnon is probably due to the |ack of
data over a wide enough range of discharge (1992 discharge range = 35-80 kcfs).
A significant migration rate discharge relation was detected for chinook sal nbn
rel eased fromthe Clearwater River trap and interrogated at Little Goose Dam
r’=0.699, N=9, P=0.005.

Percent interrogation of PIT-tagged chinook sal non rel eased from the snake
Ri ver trap was not cal culated for 1992 because of a |lack of data over a |arge
portion of the outmigration season. Percent interrogation of PlIT-tagged chinook
salmon released from the Clearwater River trap was 8.8% lower than in 1991
(1992055. 1% and 1991=60.4%).

There was a very strong statistical relation between nigration rate and
di scharge for Snake River trap PlIT-tagged hatchery steel head trout (r’=0.844,
N=10, P<0.001). PIT-tagged hatchery steelhead trout migrated about 2.1 times as
fast at 100 kcfs as they did at 50 kcfs. This was considerably slower than in
1991 when fish migrated about 3 tines faster at 100 kcfs than at 50 kcfs.

There was a strong relation between migration rate and discharge for
Clearwater River trap PlT-tagged hatchery steelhead trout (r’=0.796, N=11,
P<0.001). PIT-tagged hatchery steel head migrated about 2.3 tinmes faster at 100
kcfs as they did at 50 kcfs.

The Snake River trap PIT-tag data for hatchery steelhead trout were
exam ned over years (1988-1992) to deternine if there was a significant
difference in the nigration rate/discharge relation anpbng years. The anal ysis
showed there was a significant difference anong years that was attributable to
1992.  When 1992 data were renoved, there was no statistical difference in the
mgration rate/discharge relation for the remaining four years data (1988-1991).
The linear regression nodel for the four conbined years (r?=0.909, N=49, P<0.001)
was:

In (migration rate) = -4.092 + 1.531 1n (nean discharge)
and the linear regression nodel for 1992 (r’=0.844, N=10, P<0.001) was:
ln (migration rate) = -2.208 + 1.048 1n (nean di scharge)

Percent interrogation at all three dams (Lower Ganite, Little Goose, and
McNary) of PlIT-tagged hatchery steel head trout tagged at the Snake River trap was
44.9%  This was about 50% less than in previous years. Percent interrogation
at all three dans of PIT-tagged hatchery steel head trout tagged at the C earwater
River trap was 60.4%, which was about 30% less than in 1991. The dramatic
decrease in interrogations of hatchery steelhead trout from both traps is
directly attributable tothe extremely poor mgration conditions associated with
the low flows during the hatchery steel head outmgration.
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The PIT-tag has provided travel timedata through Lower Granite Reservoir
for wild steelhead trout. This is because of the | ow nunbers of fish required
for marking due to the high interrogation rate at Lower G anite Dam The
relati on between migration rate and discharge for wild steelhead trout released
from the Snake River trap was very strong (r’=0.749, N=7,P=0.012):

ln (mgration rate) = -1.769 + 1.029 1n (nean discharge).

These fish migrated twice as fast through Lower Granite Reservoir at 100 kcfs as
they did at 50 kcfs.

There was a very strong relation between migration rate and discharge for
PIT-tagged wild steelhead trout released from the Clearwater River trap
(r?=0.922, N=9, P<0.001):

In (migration rate) = -1.211 + 0.932 1n (nean discharge).

Clearwater River wild steelhead trout mgrated about twice as fast at 100 kcfs
as they did at 50 kcfs.

The migration rate/discharge relations for wild steelhead trout for 1988-
1992 were exanined to see if there was a difference anpbng years. There was no
significant difference anbng years (i.e., honpbgenous slopes and comon intercepts
were accepted) for wild steelhead trout, and the data were pooled. The |inear
regressi on analysis on the pooled data detected a very strong relation between
migration rate and discharge (r’=0.845, N=56, P<0.001):

ln (migration rate) = -2.048 + 1.105 1ln (nean discharge).

Currul ative interrogation of PIT-tagged wild steelhead trout at the three
dans (Lower Granite, Little Goose, and McNary) was 72.9% for Snake River trap
fish and 73. 1% for Clearwater River trap fish in 1992. Cunulative interrogation
of PIT-tagged wild steelhead trout in 1992, as conpared to the previous three
years, was 8.3% |l ower for fish nmarked at the Snake River trap and 1.9% hi gher at
the Clearwater River trap.

The migration rate/discharge relation for chinook sal non between the traps
and Little Goose Dam was exam ned. Not enough data were avail abl e for chinook
sal nron PIT-tagged at the Snake River trap to performthe analysis. The analysis
showed that 70% of the variation in migration rate for Cearwater River chinook
sal nron was accounted for by changes in discharge.

The migration rate/discharge relation for hatchery steel head trout between
the traps and Little Goose Dam was exami ned. For PlIT-tagged fish from the Snake
River trap and Clearwater River trap, 91% and 82%, respectively, of the variation
in mgration rate was accounted for by discharge.

The migration rate/discharge relation for wild steel head trout between the
traps and Little Goose Dam was exam ned. The analysis showed that for PIT-tagged
fish from the Snake River trap and Clearwater River trap, 67% and 94%,
respectively, of the variation in migration rate was accounted for by discharge.
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